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RECENT PROGRESS IN ELECTROMAGNETISM. 
Much ingenuity has been wasted upon the problem of con- 
verting electricity into mechanical force ; or, in other words, 


of constructing electromagnetic engines destined to drive 
machinery, to raise weights or to draw loads. Hundreds of 


such engines have been made, only to demonstrate the con-. 


clusion of scientific men, who have long ago given up the 
problem as inca- 
pable of a practi- 
cal solution. It 
is not difficult, 
indeed, to show 
bya very simple 
calculation that, 
in the present 
state of science, 
the electromag- 
netic machine 
can never com- 
pete with the 
steam engine, be- 
cause of its far 
greater cost. The 
force in the form- 
er is derived 
from the oxida- 
tion of zinc in 
the battery ,while 
that of the latter 
is due to the oxi- 
dation of the car- 
bon in the coal 
burned under the 
boiler. Now, 1 
gramme of car- 
bon burned will 
raise the temper- 
ature of 8,080 
grammes of wa- 
ter 1° centigrade, 
while 1 gramme 
of zine will only 
raise 1,300 gram- 
mes to the same 
extent. Thus 
carbon would 
seem to be 62 
times as effective 
as zinc, After 
the oxidation of 
the zine in the 
battery, the solu- 
tion of the oxide 
in the sulphuric 
acid produces an 
additional quan- 
tity of force (or 
heat) capable of 
raising 335 gram- 





extensively used to produce the electric light and in electro- 
plating. 

In December, 1858, the electric light was employed for the 
first time in the illumination of lighthouses, at the South Fore- 
land, England. The magneto-electric machine used was con- 
structed by Professor Frederick H. Holmes. The following 
April a favorable report was made on the invention by Fara- 
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GRAMME’S NEW ELECTRIC LIGHT MACHINE. 


mes more, which must be added to the 1,300 grammes; from | day, who thus had the satisfaction of seeing his discoveries 


this, however, must be deducted the force wasted in decom 


posing the water in the battery, a force capable of raising 
The balance, 575, is 
14 times less than the effective force of coal, and yet even 
this comparatively small amount of force is only attainable 
in the theoretically perfect battery. Taking into account) 
that coal is about 40 times cheaper than zinc, the odds are 40 | 


1,060 gramm es of water 1° centigrade. 


times 14, or 560, to 1 against the electromagnetic machine. 


While thus any effort to convert e‘ectricity into the grosser | 
form of mechanical force must fail, until zinc can be manu-| 
factured about 600 times more cheaply than coal can be 
mined (which it probably never will be) or until some other 
source of electricity be discovered, physicists have been ewi- | 
nently successful in reversing the problem: that is to say, 
converting mechanical force into electricity, and they have 
utilized the electricity so obtained in the production of the 
Before describing the 
immense improvements made very recently in this depart. 
ment of science, it may be well to study the apparatus hith- 


most intense artificial light known. 


erto employed. 


When a piece of soft iron surrounded by insulated copper | 


-| productive of goodto mankind. The first permanent elec- 
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tric light was not established, however, until June 6, 1862; 
at Dungeness. Holmes’ machine consisted of 120 permanent 
magnets, each weighing 50 pounds, arranged on the peri- 
phery of two large wheels. A three horse power steam en- 
gine revolved 160 soft iron cores surrounded by coils of wire 
near the poles of the magnets about 100 times a minute. The 
negative and positive currents were thrown in one direction 
by, means of a 
commutator, and 
then conducted 
“through thick 
wires into the 
lighthouse tower 
where they ter- 
minated in car- 
bon points, be- 
tween which the 
electric arch 
was formed. 

The intensity of 

the electric light, 

as measured by 

Fizeau & Fou- 

cault, is only 24 

times less than 

that of the sun; 
while its cost as 
compared with 
the Fresnel lamp 
then in use was 
computed to be 

as 400 to 290. 

A considerable 

im provement 

was made by 

Wilde, who con- 

ceived the idea of 

causing the cur 

rent induced in a 

coil of wire by a 

permanent mag- 

net to produce a 

more powerful 

electrom a g ne t, 

which in turn 

was to induce a 

uew and greatly 

increased cur- 
rent. Thecur- 
rent thus genera 
ted could be 

passed around a 

third magnet, 

and so on indefin- 

itely, as far as 

theory was con 

cerned, In prac 

tice, however, he 

found it most ad 
vantageous to limit himself to three magnets. When the 
three armatures of these magnets were driven with a velocity 
of 1,500 revolutions a minute, it melted a cylindrical iron rod 
15 inches long and } of an inch in diameter, which was placed 
between its poles. With gas carbon points half an inch square, 
the light generated was equal to 4,000 wax candles, This 
machine weighed about 3 tuns, and required a seven horse 
power engine to drive it. 

In his latest and most perfect form of machine, completed 
last June, Wilde employs two wheels of 16 electromagnets 
each, between which are situated two series, each of 16 soft 
iron armatures secured to a heavy cast iron disk. The ends 
of the cores are terminated with iron plates of circular form, 
which retain the helices in place and somewhat overlap the 
distance between the poles of the electromagnets. By hav- 
ing the magnetic circuits of the electromagnets and arma- 
tures closed for a short distance, and by likewise having the 
electric circuits closed for a brief interval at the point of no 
current, the magnetic intensity of the electromagnets is 
maintained during the rise and fall of the magneto-electric 
waves transmitted through the helices. These helices are di- 
vided into 8 groups of 4 each; one of these groups produces 
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the minor current for the circle of electromagnets, and the 
rest are joined together for a quantity of 7 and an intensity 
of 4, to produce the major current of the machine. 

This machine weighs only about one tun, while its power 
is double that of the 4 tun machine described. It may be 
run at a speed of 800 to 1,000 revolutions per minute, 

The Wilde machine is in operation in this city for plating 
purposes, at Frank Leslie’s printing establishment. The ma- 
chine runs with a velocity of 1,800 revolutions a minute, and 
will electrotype a number of plates as large as the Illusttated 
Newspaper in 20 minutes. Wires are also connected with the 


wire is presented to the poles of a magnet, a momentary elec. | 
trical current is formed in the wire; and on removing the 
soft iron from the magnet, another current is formed in the 
opposite direction. Now, these currents may be made to suc- 
ceed each other with extreme rapidity by revolving the insu- 
lated iron bar before the poles of the magnet, and they may 
also be made to flow in one direction. The former may be done 
by steam, and the latter is accomplished by a device called a 
commutator, Thus a powerful current is produced, capable 
of showing all the phenomena of the battery in an exalted 
degree. Machines constructed on these principles have been 






































8S ee Wt ome 


~ eo a ie ee 


fe tr 
bn eta 


gee 


fas 
yee oe 


os Sarak 


LAGI. ae ba 
- a 


or 
} 
if 





352 





machine, whick lead to the photographic establishment across 
the street, and on c'oudy days they print photographs by 
means of the electric lizht produced by the Wilde machine. 

The results obtained by these machines and by subsequent 
modifications certainly leave littie to be desired ; but the ma- 
chines themselves, unfortunately, have inherent defects. The 
currents produced are intermittent ; at each revolution, two 
electrical pulses proceed in one, and two in another, direction. 
To collect these, a friction commutator is necessary, which 
weare away very fast. In Holmes’ original machine it only 
lasted from 10 to 20 minutes; and in the later machines, in 
which over 1,800 revolutions per minute are obtained, there 
must necessarily be considerable wear and tear whereyer there 
is a metallic contact of moving parts. 

These difficulties have been overcome in a machine invent- 
ed by M. Grams, of Paris, and recently exhibited before 
the French Academy of Sciences by M. Jamin. Our engrav- 
ings illustrate the invention. The principle is as follows: If 
the north pole of a permanent bar magnet be moved along a 
soft iron bar surrounded by an insulated wire, it wil) pro- 
duce a south pole in the iron bar, which will gradually be 
displaced from one end of it to the other, following the mo- 
tion of the bar magnet. The result isa continuous induced 
current in. the surrounding wire. If, now, the soft iron bar 
be made into a ring, A, and placed between the poles of a 
horse shoe magnet, D, these poles wil] of course induce cur- 
rents in opposite directions, neutralizing each other at two 
points of the ring, midway between the poles, exactly (accord- 
ing to Mr. Crookes) as if we had two batteries connected in op- 
position by joining theirsimilar poles. On revolving the iron 
ring cn the journals, E, a continuous current is developed, 
as in the case of a straight bar, but in opposite directions, 
because here we have to do with both poles of the exciting 
magnet. Both these currents will continually neutralize 
each other at the two mean points. To utilize them, all that 
is necessary is to connect conducting wires to the insulated 
wire at the mean points, and they will flow along these wires 
instead of neutralizing each other; just as in the two batter- 
ies above, connecting a disk, F, with each point of contact of 
the similar poles, will cause the force of the batteries to flow 
through the conducting wires ‘‘ quantity-wise.” M. Gramme 
accomplishes this in the following manner: 

If the wire wound upon the ring is very thick and there is 
but a single layer of it, it is sufficient to remove the insula- 
ting covering at some po‘nt which, in its revolution, is made 
to touch fixed metallic conductors, F, situated at the neutral 
points. If, however, many layers of fine wire are used, the 
following device is adopted: The wire is divided into sec- 
tions of, say, 300 turns each, there being no break, however, in 
the wire on passing from one section to another. Each sec- 
tion has its wire exposed at one point, and to this point is 
soldered a solid bar of brass, B, capable of considerable wear 
and tear. The bars thus attached to the sections are ar- 
ranged radially ; and when the ring, A, is revolved, several 
of them simultaneously touch two solid metallic rubbers, F, 
at the neutral points. More than one bar is made to touch 
at a time to prevent any break in the current. 

The machine exhibited before the French Academy of Sci- 
ences derived its magnetism from an electromagnet instead 
of a permanent one. It was provided with four metallic rub- 
bers, two of which supplied the electromagnet with a part 
of the current generated. The machine started with the 
feeble residual magnetism in the electromagnet, which rap- > 
idly gained in strength as the velocity increased. A machine 
of this kind, having 15:4 lbs. of copper wire 0°118 inch thick, 
decomposes water and fuses 1°04 inches of iron wire 0.036 
inch thick when worked by hand. A large machine, driven 


by a 24 horse power engine, which was exhibited in London, | Answers to correspondents....... 
produced a ] ght equal to about 8,000 candles ; and still larger Box. cornering ana grooving ma- 


machines are being made, which Mr. Crookes expects to give 
a light equal to 25,000 candles. Besides the purposes of il- 
lumination, such machines, of the smaller sizes, will be of 
service in telegraphing, electroplating, gilding, medicine, 
military operations, and chemical decompositions. They are 
of especial value in electroplating, on account of the con. 
stancy of the current. In the galvanoplastic works of M. 
Christofle, of Paris, it is found that the best machine hitherto 
known, when moved with a velocity of 2,400 revolutions per 
minute, only deposits 5:465 ounces troy of silver per hour, 


while a smaller Gramme machine deposits 9°645 ounces troy | 4 


of silver per hour with one eighth the velocity. 

There will be two of these machines in this country before 
long, Professor Barker having ordered one for the Stevens 
Institute of Technology, and one for the University of Penn- 
sylvania. At present electroplating is done in this city in 
several places by the Wilde machine. 

It would be difficult indeed to foresee what further increase 
in power may yet be obtained in these machines; for inves- 
tigators are constantly studying the properties of magnets 
and the means of augmenting their strength. 

M. Ruhmkorff, to whom science already owes so much, 
still continues his experiments in electricity and magnetism. 
He has presented the following facts to the French Academy 
of Sciences: 

If a bundle of iron wires, covered with thick copper wire 
giving passage to an intermittent current from a battery, is 
then wrapped with fine wire for the purpose of obtaining an 
induced current, that current will have more than double 
the usual intensity if we wrap the fine wire around the mid- 
dle of the bundle, where there is no magnetization, instead of 
wrapping it pear one of the poles. He concluded from these 
premises that he could get still more powerful effects by 
making a continuous ring of his iron wires, which would 
then present no poles; but in this he was disappointed, for 
the induced current gave a spark onJy 0°1 inch long. On 


Srientific American, 


although the cut ends came together the moment they be- 
came magnetic. 

On keeping the ends apart with a plug of wood 0°2 inch in 
thickness, the spark reached the length of 0°6 inch. With 
thicker plugs of wood, no further change was produced. It 
still remairis to be seen what practical application can be 
made of this fact. 

Jamin, in studying the magnetism of thin steel plates, 
found, by magnetizing plates of various dimensions and 
superposing @ number of similarly magnetized ones, that he 
could construct magnets carrying twenty times their own 
weight. The thinner the superposed magnetized piates, the 
more powerful the resulting magnet. His researches will 
probably reveal the law according to which magnets, having 
a minimum weight and a maximum carrying force, may be 
constructed. 

‘ It seems, too. as if we were rapidly approaching the solu- 
tion of the problem of an electrical illumination for our 
streets and houses. The difficulties hitherto have been: 
that it is impossible to regulate the intense brilliancy of the 
electric light, which would be blinding on the street, and of 
course utterly unfit for lighting our houses; that it is not 
continuous, but requires the frequent renewa! and adjust- 
ment of the carbon points, involving expense and compli- 
cated apparatus for each lantern; and finally that a separ- 
ate source of electricity is required foreach lamp. All these 
difficulties are said to have been obviated by the invention 
of Mr. A. Ladiguin, of St. Petersburgh, which was recently 
exhibited by Kosloff & Co., the proprietors of his patent, in 
the Admiralty House of that city. His invention is as 
follows: Only one piece of carbon, or other bad conductor, 
connected with the magneto-electric machine is placed in a 
glsss tube exhausted of air, filled with some gas which will 
not combine with carbon at a high temperature and hermet- 
ically sealed. The carbon becomes gradually and equally heat- 
ed, and emits a soft, steady, and continuous light. One ma- 
chine, driven by a small three horse power engine, is said to 
be capable of lighting many hundreds of such lanterns, which 
will burn under water and in mines as well as in a room. 
They are free from any danger of explosion, and have the 
additional advantage, over gas, that they emit no poisonous 
evaporations detrimental to the health. The inventor calcu- 
lates that these lamps can be lighted at one fifth the ex- 
pense of coal gas. If this invention should prove a success, 
few consumers will mourn the disappearance of gas compa- 
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NEW YORK AND THE CENTENNIAL. 

For several months past extended advertisements have 
appeared in the journals of this city, announcing a projected 
scheme of a grand national exposition, to be permanently lo- 
cated in elaborate buildings, in a prominent locality near 
the Central Park. The originators, last year, obtained the 
passage of a bill in the State legislature, authorizing 
them to ask a subsidy of two and a half millions of 
doliars from the municipal government. After hearing 
argument on both sides of the question, the Board of Alder- 
men have refused the appropriation; and as a consequence, 
the scheme may be considered as indefinitely postponed. 
We have remarked, however, that during its existence a 
portion of the press have sought to engender a kind of 
rivalry between this plan and the coming National Centen- 
nial at Philadelphia. In view of the present state of affairs, 
it is to be hoped that any feeling of jealousy which may 
have become prevalent will speedily die out, and that the 
people of New York will render that support to the Centen- 
nial which the enterprise justly deserves. The quota of this 
State is $1,036,600, which it is proposed to raise by issuing 
stock in shares of $10 each, paying six per cent interest, and 
secured by sale of tickets, concessions for advertising, etc., 
and sale of the building—making the investment, as far as 





cutting the ring, the spark at once increased to 0-2 inch, 


can be predicted, a safe and, probably, profitable one. 
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An immense amount of labor has been accomplished by 
the Centennial committee, and, from all accounts, the work 
is progressing rapidly and well. The people of the southern 
and western States are manifesting no small amount of inter- 
est in the scheme, and State and county associations are 
forming for the purpose not only of raising funds but of se- 
curing the most complete possible exhibit of resources and 
products. A very liberal appropriation has been made by 
Pennsylvania and the city of Philadelphia, and we under 
stand that still further assistance is contemplated in order to 
add improvements to Fairmount Park, the site of the expo- 
sition buildings. In fact the country has abundant cause to 
congratulate itself on the favor with which the plan has been 
received abroad, and the enterprise with which it has thus 
far been conducted at home. Uniform and flattering success, 
we might say, has been encountered, were it not that several 
of the States have manifested a dilatoriness in affording sup- 
port, which cannot but prejudice the general progress of the 
undertaking. 

The citizens of New York should remember that the selec- 
tion of the plan of buildings from drawings submitted by 
Messrs. Vaux & Bedford, a prominent architectural firm of 
the metropolis, is quite a compliment to the city, yet to be 
returned; and moreover that their local interests cannot but 
be furthered by the attraction of immense crowds to a point 
only four hoars distant by rail. The matter is, besides, one 
of national pride, and hence we trust the patfiotism of the 
people may be relied upon not to allow the Centennial, in 
point of magnitude and grandeur, to fall below previous ex- 
hibitions in Europe, or to prove so unfortunate a financial 
failure as the recently closed Vienna show. 

THE SIGNAL SERVICE REPORT. 

The Chief Signal Officer of the Army has recently sub. 
mitted a very gratifying exhibit of the labors of his bureau 
during the past year. Thirteen new stations have been 
added, so that at the present time there are seventy- 
eight points of observation in the United States, eleven in 
Canada, and three in the West Indies, the latter being lo- 
cated at Havana, Kingston, and Santiago de Cuba. Three 
other stations, on the islands of Porto Rico, Guadaloupe and 
Barbadoes, will also shortly be equipped. 

Some very excellent arrangements have been completed 
for securing to farmers and others, in communities not 
reached by telegraph, information as regards probable weather 
earlier than would be afforded were the reports delayed by 
publication in newspapers. The plan adopted has been to 
divide the territory of the United States into districts, each 
district having a distributing point, at or near the center, 
from which two printed copies of the synopsis and proba- 
bilities are forwarded by mail to al! post offices within the 
districts, or which can be reached by sail, steamer, or 
mail coach by 4 P. M. of the same day. The bulletins are 
then conspicuously posted in the receiving offices, and 8,982 
printed copies of the weather report are thus daily dis- 
tributed to 4,491 post offices; and the plan thus far has 
worked admirably. 

There are nineteen special river statious from which re- 
ports of the depth of water in the principal rivers of the 
United States are daily made by telegraph, at particular sea- 
sons during which danger from freshets may be antici- 
pated. Twenty of the regular stations also furnish river 
reports, which are of great value as giving constant and ac- 
curate xnowledge of the condition of channels, and thus 
adding to the safety and convenience of our river com- 
merce. 

For the purpose of studying the phenomena of the upper 
portions of the atmosphere, stations have been established 
on Mount Washington, N. H., on Mount Mitchell, N. C., 
and quite recently a third one on the summit of Pike’s 
Peak, at an elevation of 14,216 feet above sea level. 

One of the most valuable additions to the system, which 





, | has been made during the past year, is the establishment 01 


a chain of life-saving stations along the Atlantic coast. 
Signals visible for some distance at sea, serving to warn ves- 
sels of probable bad weather, are to be displayed from points 
twenty-five miles apart from Sandy Hook to Cape May, and 
it is intended to continue the construction of suitable tele- 


360 | graphic communication along the dangerous coast of Virginia 


and North Carolina. Without doubt, these points of obser- 
vation will be of great benefit. They will serve as meteoro. 
logical stations from which information of the condition of 
the weather at the sea level can be transmitted; as sites for 
lighthouses and life boat deposits; as videttes in time of 
war, to give warning of the approach of an enemy’s fleet ; 
as @ means of communication with vessels cruising along 
the coast; and as positions of display of cautionary signals, 
as already noted. 

With reference to international exchanges of meteoro- 
logical information, General Myer refers to the proceedings 
of the recent Weather Congress at Vienna. The proposition 
was adopted, by a unanimous vote of that body, that at least 
one uniform observation of such character as to be suitable 
for the preparation of synoptic charts should be taken, and 
recorded daily and simultaneously at as many stations as 
practicable throughout the world. It is also stated that ar- 
rangements have already been made with Prussia and Tur- 
key to commence, on January, 1874, the exchange of one 
daily report, taken simultaneously throughout those coun- 
tries and the United States; and the codperation of other 
nations in the system is expected. 





THE Chinese coal fields occupy an area of 400,000 square 
miles. Both bituminous and anthracite coal are found of 
good quality. In immediate proximity to the coal,large de 





posits of iron ore occur. 
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RECENT EXPERIMENTS WITH DIAMONDS. 

Diamonds are rather costly objects to subject to destructive 
experiments on any extended scale, and not many investi- 
gators have been favored with the privilege of doing it. 
Thanks, however, to the liberality of the proprietor of a 
large diamond-cutiing establishment in Amsterdam, a certain 
M. von Baumhauer has been permitted to make numerous 
studies of the behavior of these interesting gems when sub- 
jected to high temperature under various conditions, thus 
adding largely to our knowledge of the diamond’s nature 
and properties. 

The combustibility of the diamond in oxygen was demon- 
strated long ago; what the effect of pure heat upon it was 
remained a matter of doubt. Some experiments seemed to 
show that at extremely high temperatures the diamond is 
slowly converted into coke or graphite, an effect observed 
especially when the gem is subjected to the energetic action 
of a powerful galvanic battery. In certain experiments, in 
which Moren and Schrétter raised diamonds to the highest 
heat of a porcelain furnace, care being taken to prevent con- 
tact with air, a slight discoloration of the surface was ob- 
served, whether due to heat or imperfect protection against 
oxygen could not be decided positively. Inclosed in a bit 
of hard coke, and placed in a plumbago crucible packed 
with charcoal powder, diamonds operated on by Siemens 
and Rose withstood, without the least change, the tempera- 
ture at which cast iron melts. A cut diamond, under 
similar conditions, subjected to the heat of molten wrought 
iron for a considerable period of time, was superficially 
blackened, but otherwise unaffected. By some this experi- 
ment has been interpreted as implying the slow conversion 
of the diamond to graphite at the temperature at which 
wrought iron melts. It is possible, on the other hand, that 
the change was due to air in the crucible: indeed probable, 
in view of the experiments more recently made by M. von 
Baumhauer, 

By an ingenious device, the last named experimenter was 
able to subject diamonds, surrounded by an atmosphere of 
dry hydrogen, to a temperature at which both diamond and 
platinum holder became invisible; but with uncolored dia- 
monds, their transparency and brilliancy were not in the least 
affected. Heated in- contact with air, diamonds were not 
only blackened, but reduced in weight, showing positive 
combustion, In oxygen they burned with a vivid incan- 
descence at a temperature below white heat. In a crucible 
which allowed the combustion to be observed through a 
sheet of mica, the burning diamond was seen to be sur- 
rounded by a white flame, less bright without and tinged 
with violet on the outer edge. Pure diamonds burned tran- 
quilly, retaining their sharp edges even when so reduced as 
to be visible with difficulty. Impure specimens snapped and 
flew. 

Burned in an oxyhydrogen flame, capable of melting 
platinum, diamonds emitted a brilliant light and wasted 
rapidly, but did not blacken. Heated to a high temperature 
in an atmosphere of carbonic acid, they were slowly con- 
sumed, decomposing the carbonic acid, and combining with 
its oxygen with loss of weight. Similarly treated in super- 
heated steam, no effect was produced, showing that at white 
heat the diamond does not decompose water, as might be ex- 
pected from its affinity for oxygen. In regard to the sup- 
posed transformation of the diamond into coke or graphite 
by means of pure heat, especially by that of a battery of 
100 Bunsen elements, M. von Baumhauer is very doubtful. 
It should not be admitted, he holds, until the effects ob- 
served are proved to be not the result of chemical action, 
produced by foreign matter, or by the transmission of par- 
ticles of carbon from the charcoal poles to the surface of the 
diamond. 

The effect of heat on colored diamonds is more pro- 
nounced, with the exception, perhaps, of gray and yellow 
gems, which appear to resist such action, the sume as the 
colorless ones. Green diamonds are variously affected. One 
of adirty green tint was changed to pale yellow, with a 
slight increase of its transparency; but its brightness re- 
mained the same. Another, so green as to be almost black, 
likewise retained its brilliancy, but gained in clearness, while 
its color was changed to violet. A light green gem lost its 
color entirely, but was otherwise unaffected. Brown dia- 
monds lost most of their color, showing under the micro- 
scope a limpid field, scattered with black spots. A diamond 
almost colorless assumed, under the influence of heat (out 
of contact with air), a deep rose color, which it retained 
some time when kept in the dark. In the light its color 
faded, but always returned again with heacing. A naturally 
rose colored diamond reversed the phenomena, losing its 
hue with heating, and afterwards gradually regaining it. 


PHOTOGRAPHY OF THE INVISIBLE. 


The grand moral idea which science continually seeks to im- 
press upon her votaries is, humility of mind ; that inestimable 
virtue whence spring the noblest pleasures of the soul. But 
how rare it is to find this beautiful quality, even in persons 
of culture and learning! The great doctors looked upon 
Galileo with contempt, confined him in prison as a dangerous 
man, and subjected him to the most ignominious treatment, 
simply because he presented, for their acceptance, the light 
from a new idea, which their dull perceptions were unable 
toappreciate. He affirmed that the sun’did not really rise or 
set ; that it was the rotation of the earth that brought day and 
night alternately upon the earth. But the doctors, like many 
in our day, proud in their own conceit of knowledge, knew 
better. “The scriptures tell us,” they said, ‘‘of the rising 
and the setting sun ; therefore it moves; our own eyes assure 
us of the fact; the diurnal experience of mankind confirms 
the truth. Your doctrine, Galileo, is false and dangerous.” 





Scientific American, 


It is in this style that some persons, very knowing in their 
own esteem, reason upon certain subjects. Take “spirit pho- 
tography ” for an example. They allege that spirits are in- 
visible; that an invisible thing cannot be photographed; 
therefore the so-called spirit photographs are base impos- 
tures. 

It is not our purpose to dissent from the conclusion here 
assumed; but we take exception to the premises, which are 
not in agreement with science. Photographs of some objects 
that are invisible to the human eye may undoubtedly be 
produced. The spectrum of solar light isan example, por- 
tions of which, totally invisible to the eye, are brought out 
upon the photographer’s plate; and their presence is also 
demonstrated by other instruments. 

The mental effect which we term light is supposed to be 
produced by the beating of waves of ether against the retina 
of the eye. These waves enter the eye with an average ve- 
locity of about 186,000 miles in a second, the length of the 
waves being variable, from the one twenty-seven thousandth 
part of an inch, to one seventy-five thousandth part of an 
inch. The retina therefore receives many billions of im- 
pressions in a second, and it ie supposed that itis the dif- 
ference in the number and velocity of these impressions 
that produces in the mind the sensations of the colors. If 
the waves which enter the eye have a much greater or a 
much less velocity than the limits above stated, they do not, 
it is supposed, produce the sensation of light; and the ob- 
jects from which such rays come, although they may really 
stand before the eye, are, as wesay,invisible. But although 
they do not effect the eye, they may impress the photogra- 
phic plate,which has no such constitution as the eye. 

One of the most successful methods of producing “ spirit ” 
photographs is to place, in front of the sensitive plate, within 
the plate shield, a clear sheet of glass having nothing upon 
it except a thin positive of the “spirit” that is to be pro- 
duced on the negative. The portrait of the sitter is taken 
in the usual manner. The light which enters the camera lens 
prints the sitter and also the “spirit” which is on the thin 
positive upon the negative. Thisisa very convenient method, 
as it requires no manipulations likely to be detected; and is, 
we think, the favorite plan practiced by the best spirit 
photographers. Prints made in this manner pass current 
among the believers for genuine ghosts of the departed, di- 
rectly descended from heaven. 

Buta more new, interesting, and scientific method of produ- 
cing ‘‘spirit’’ photographs, is as follows : the plain background 
screen, before which the sitter is placed in order to have his 
portrait taken,is to be painted beforehand with the form 
of the desired ‘‘ spirit,” the paint being composed of some 
fluorescent substance, such as a solution of sulphate of qui- 
nine. When this painting dries on the screen, it is invisible 
to the eye; but it sends out rays that have power to impress 
the photo plate; and thus the image of the person together 
with the quinine ghost are simultaneously developed upon 
the negative. This is a very beautiful and remarkable 
method. 





SCIENCE IN THE KITCHEN. 

The student of the social economy of this country will 
encounter no more remarkable anomaly in the habits of our 
people than that, while we exhaust every possibility 
achieved by the progress of modern science toward the 
augmenting of our pecuniary welfare, we as sedulously neg- 
lect the teachings} derived from the same source and point- 
ing to one of the most important causes of physical health 
and comfort. When aman undertakes to build himself a 
house, it is the general rule that he exercises the closest care 
that every portion of the structure shall be, in design and 
material, the best. He employs a capable architect, a tho- 
rough builder, selects stone, brick, mortar and other com- 
ponents of his fabric with a rigid scrutiny which leaves no 
doubt in his mind but that his dwelling will be a strong and 
lasting shelter. Then he decorates, furnishes, searches for 
ingenious devices of household convenience, and finally 
enters his new habitation secure in his belief of its excel- 
lence. Is it not strange that all his labor is done for a roof 
which may cover its owner but until to-morrow: for a home 
which the vicissitudes of fortune may wrest from him in a 
day, or which of his own choice he may abandon before the 
mortar is perfectly dry: while to the structure in which 
Providence has ordained he shall exist for a lifetime, but 
secondary consideration is given? 

Our food has been compared to the fuel which heats a 
boiler, makes steam, and so drives the machinery. The 
simile is not only trite but unjust. The substances that we 
eat play even a greater part. It is as if the fuel, besides 
heating the water, contributed by its combustion to the ex- 
istence of the boiler—in other words, we are made of the 
materials we consume. Clearly then, although we may sub- 
sist fora time on substances unsuitable and comparatively 
non-nutritious, in the end our physical system will suffer, if 
not break down, from the improper nature of the compo- 
nents with which it is supplied. 

Cooking is the proper preparation of food for human con- 
sumption. We do not consider that the term means ap- 
plying heat until the substance assumes any form which is 
edible, but the causing of the material to undergo certain 
changes, chemical or otherwise, in its condition, which render 
it in the most suitable state for the nourishment of the 
body. Articles for the table, then, are either cooked or 
ruined—necessarily one or the other. Bad cooking, like bad 
grammar, is non-existent ez oi termini; but as to where the 
dividing line happens to be between these very opposite con- 
ditions, it is odd that few persons can agree. Perhaps it 
may be safely drawn from the sanitary point of view, as 











above noted; for a single material, like the common potato, 
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for example, mfy be nutritious and healthy when properly 
cooked ; while if it be boiled unti! it be waterlogged and wax- 
like, its beneficial nature is lost. Theoretically, then, the 
gage of cookery should be the healthfulness of its results; 
practically, however, the standard is simply and purely one of 
individual taste; and that in this country, where the majority 
are educated to relish compounds indigestible and worth- 
less as brain and muscle producers, is fallible in the extreme. 
Hence, while this sense is gratified, we give no thought to 
the means; in other words, so long as the builder of the 
fabric is satisfied with the exterior appearance of his stone, 
mortar, or brick, no matter, if when they are made into a 
wall, they prove bad within, and weak and insufficient as 
supports, 

Dr. James, in an excellent paper recently read before the 
American Health Association, upon a topic kindred to that 
to which we are referring, points out with much clearness 
many of the abuses into which the preparation of our food 
has fallen, and inveighs with special vigor against the 
general assumption that women are natural cooks. Perhaps 
it is to the invariable inaccuracy which (our feminine readers 
will pardon us) is inherent to the gentler sex, more than to 
any other cause, that the science of cookery has descended to 
the level of a rule of thumb pursuit. Do we ever need a 
medicine, we watch the druggist, that he compounds it 
with scrupulous exactitude. Do we build a machine, we 
hire talent that will execute the work to hair breadth ac- 
curacy ; in fact, we employ skilled labor to supply us with 
knowledge, to house us, to dress us, and even to shave us, 
everything but to feed us. It takes an artist to make our coats‘ 
but the most foolish of Hibernian virgins may be installed 
in our kitchen to prepare the food that makes our body. 

If cookery were reduced down to rule, so that a person 
could follow recipes with the same certainty of success, due to 
accuracy, with which the student pursues the instructions laid 
down in his text book of chemical analysis , it is presumable 
that any individual could produce eatable and healthy dishes ; 
but nothing is further from the truth. Let the reader ask 
any successful cook how he or she made such or such a com- 
pound, the chances are strongly that no satisfactory ex- 
planation can be given. “Practice” is probably stated as 
the reason, or ‘‘ experience,” or ‘‘ luck.” Let him turn to 


any so-called cookery book, and we would be willing to wager ; 


that in nine cases out of ten the recipes for the most delicate 
cake and pastry contain greater margins of inaccuracy than 
any formula extant for mixing mud concrete. What does a 
teaspoonful mean, heaped up or level with the rim? Ora 
teacupful? What size of teacup? How much isa pinch, or 
a handful, or a pennyworth? There is abgolutely no stan- 
dard system of measures conscientiously followed; and 
hence a woman will gage her ingredients by the grab with 
the same unquestioning faith in the accuracy of the com- 
bination that she reposes in the fact that the distance from 
the tip of her nose to the end of her fingers is precisely and 
infallibly one yard. 

The practical selution of the important question, whether 
the masses can be educated properly to prepare their food, 
is yet to be determined. It is surely possible that cookery 
can be taught as a science, as other necessary branches of 


knowledge, not after the fashion of child’s play, as have - 


been most of the previous attempts in this direction, but as 
a serious study. Wedo not expect every man’s wife to be- 
come 8 cordon bleu, or our servants to prepare entrées which 
would not disgrace Delmonico ; but we do believe that means 
might be found of imparting information sufficient to re- 
lieve the people of many of the nightmare-breeding com- 
pounds of daily consumption. Make practical cookery a 
part of every woman’s education, and the principles of the 
same a’ portion of that of every man. Let us, for recipes, 
have formule and instructions, clearly couched but as ac- 
curate as the physician’s prescription, and deduced by 
scientific investigation. Then with the materials and means 
which we now have, better than which the world |can- 
not produce, the answer to our petition for daily bread will 
not be food destructive to our health as individuals and as 


a people. 





SCIENTIFIC AND PRACTICAL INFORMATION. 


SWEDISH IRON. 


The superior quality of Swedish iron is still maintained. 
The price for charcoal pig, in 1878, has been about $45 a tun. 
Ten years ago the same article sold at $19 pertun. It is 
supposed that the excellence of Swedish iron is due to the 
presence of tephrite, a silicateof manganese and iron. This 
is a discovery by M. Ingelstroem. 


AN IMPERIAL THERMOMETER. 


Professor Palmieri, of Naples, has recently completed a 
very ingenious and elaborate registering thermometer for 
the private use of the Empress of Russia. The instrument 
is of metal and is provided with bells, which give a signal 
whenever any considerable change of the surrounding tem- 
perature occurs. It is said to be so sensitive that the indi- 
cator is in a state of almost perpetual motion. Suitable de. 
vices show the extreme range of temperature during given 
periods of time. The apparatus is placed in the imperial 
traveling carriage. 


THE CORINTH SHIP CANAL, 


The Italian Consul at the Pirweus, Greece, communicates to 
this government the news that the contract for opening a 
canal through the Isthmus of Corinth has been awarded 
toM. Tuvini,an Athenian banker. The conditions of the 
agreement are that the canal shall have a minimum depth 
of 28 feet anda breadth of 187 feet at the base. A basin and 
docks, with storehouses, etc., covering an area of 71 acres, 
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to have a sufficient depth of water to float the largest ves- 
sels. 

The work is to be completed in 6 years under a penalty 
of $60,000, and M. Tuvini has obtained the entire grant for 
99 years. It is estimated that the expense of the underta 
king will reach about $4,000,000. The advantage to be 
gained are the avoidance of the détour of the Morea and 
the doubling of Cape Matapan, a dangerous coast in stormy 
weather, thus materially lessening the journey between 
Greece and the western countries of Europe. 


BISULPHIDE OF POTASH A REVEALING AGENT FOR GALENA. 
M. Jannettoz, in Les Mondes, says that, on throwing a 
fragment or a crystal of bisulphate of potash, ho t 280,, on 


roughly ground galena, a very sensible disengagement of 
sulphuretted hydrogen ensueg If the two substances be 
ground together, the odor becomes almost unsupportable. 
It is well known that sulphuric acid, mixed or even warmed 
with galena, does not give any sensible disengagement of 
sulphuretted hydrogen, nor do the sulphurets of antimony, 
of iron, of mercury, of silver, or even those in which the 
lead and sulphur do not form an isolated combination, give 
such results with the ‘bisulphate. Butif, to any mixture 
whatever, a fragment of pure sulphuret of lead be added, 
atthe moment when the rubbing or grinding of the whole 
with bisulphate of potash takes place, sulphydric acid is 
given off. 

DIRECT DETERMINATION OF THE ELEMENTS OF ORGANIC 

SUBST/.NCES BY A SINGLE COMBUSTION. 


Mitscherlich has recently discovered a new mode by which, 
by direct analysis, not only the carbon, oxygen, and hy- 
drogen in an organic substance can be determined, but also 
the chlorine,bromine, sulphur, iodine, phosphorus, and prob- 
ably also the nitrogen therein contained. The organic ma- 
terial is brought to combustion with oxide of mercury, the 
results of which process are water, carbonic acid, and mer- 
cury. The two former are weighed in the ordinary manner. 
The weight of the mercury formed serves to determine the 
quantity of oxygen due to combustion, by subtracting which 
from that contained in the carbonic acid and the water, the 
total ameunt of oxygen existing in the substance submitted 
to elementary analysis is found. If, however, the body un- 
der examination contains chlorine, bromine, or iodine, these 
elements combine with the mercury set free, and are deter- 
mined by weighing. Sulphur and phosphorus combine in 
the state of sulphate and of phosphate of oxide of mercury. 


PREPARING AMMONIA SALTS, 


Bobrownicki, of Paris, proposes to prepare ammonia salts 
from the ammonia liquor of gas works by acidifying and then 
treating it with fluoride of silicon, chloride of silicon, hydro- 
fluor-silicie acid, or an alkaline silicate. The silicon com- 
pounds carry down the suspended bodies, and those in solu- 
tivn, and hold them in a solid or half solid form. Bobrow- 
nicki calls the precipitate a silicoid. It furnishes the crude 
materia] for preparing ammonia salts in the usual manner. 


NEW REMEDIES FOR CHOLERA. 


French physicians, as a rule, hold tothe fungoid theory of 
cholera, and one of their number has been experimenting 
with the carbolate of ammonia in cases of cholera, so far, 
we learn, with encouraging success. One physician (Dr. 
Déclat) looks upon carbolic acid as a prophylactic, to be used 
in the ordinary way of diet during epidemics. It is taken 
in the form of sirup. Whena patient is attacked with cbol- 
era, the sirup should be administered, and a dilute solution 
of the acid injected. In severe cases, the doctor employs a 
sirup of carbolate of ammonia, with subcutaneous injections 
of the same; and he is so confident as to the efficacy of his 
remedy that, in cases where dissolution is impending, he in- 
jects a solution of the carbolate of ammonia directly into 
the veins. 


A Phenomenon of Capillarity. 

A curious experiment, due to capillary attraction, was 
described at a recent session of the French Academy of 
Sciences. It consists in placing in a flask a small quantity 
of bisulphide of carbon, and inserting into tie liquid a small 
tight roll of filtering paper, which passes up through a hols 
in the cork. Owing to the porosity of the paper, the bisul- 
phide ascends; and on coming in contact with the atmos- 
phere, evaporates very rapidly. A temperature is thus pro- 
duced of very nearly 0° Fah., under ordinary circumstances. 
The water held in a vaporous condition in the air is conse- 
quently condensed and precipitated in the state of hoar frost, 
which, with the bisulphide, forms, it is said, a peculiar hy- 
drate,which is deposited on paper in a white layer. As new 
quantities of the bisulphide are continually supplied, the 
phenomenon continues until a mushroom-shaped excrescence 
perhaps an inch in hight and broad in proportion, surmounts 
the flask. 

MM. Dumas and Chevreul suggest that this may point to 
the explanation of certain geological phenomena,such as fer- 
ruginaous and calcareous concretions, of which the forms are 
identical with that of the artificial stalagmite described. 








For the convenience of those dandies who are unequal to 
the effort required to carry a cane and an eye glass at the 
same time, C. K. Pevey, of Worcester, Mass., has combined 
these two articles in one, the glass being set ina bow formed 
in the handie. 
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A MODEL of a safety watch pocket in the Patent Office has 
the following inscription : 


“ He that hath a watch, two things must do, 
Pocket his watch, and watch his pocket, too.” 





are to be constructed, at half the distance, and the basin is 


Scientific American. 


THE TOM THUMB TELEGRAPH. 


There is nothing equal to experiment in impressing the 
facts of science upon the mind. Faraday used to say, with 
emphasis, to his pupils, that it was not sufficient to read 
about magnetsand electricity. He advised them to make the 
magnets, use the electrical machines, and thus become, step 
by step, positively acquainted with the whole subject. As 
a means to such ends, we take especial pleasure in calling 
the attention of our readers to the Tom Thumb Telegraph. 
It affords the means of illustrating the phenomena of elec- 
tricity, at a cost so small as to be within reach of almost 
everybody. 

The Tom Thumb Telegraph consists of an electro-magnet, 
sounding armature, a galvanic battery, telegraph key, con- 
necting wires, and chemicals,all complete for working, which, 
with excellent directions for use, are furnished for $3: neat- 
ly packed, and sent to all parts of the world, on receipt of 
the price, by the makers, F. C. Beach & Co., 260 Broadway, 
corner Warren street, New York. 

One of these little instruments is now in operation upon 
our table as we write. We had some curiosity to see 
what could be done with it, and will here give some of the 
fesults: First, as to the battery. It is composed of two 
small plates, one of lead, one of zinc, the latter covered with 
paper as a septum, both plates set in a common saucer, in 
water in which a few grains of sulphate of copper are dis- 
solved. This little battery we found, on trial, to run for 
two days and a half. The water solution needs to be then 
renewed, which requires, perhaps, a couple of minutes to do. 
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THE TOM THUMB TELEGRAPH. FIG. 1. 


Next, as to the instrument. It makes a first rate click 
signal, and is, we think, just as useful for learning the ma- 
nipulation of the Morse alphabet, and for sending and re- 
ceiving messages by sound, as any of the larger and more ex- 
pensive instruments. 

In addition to its office as a signal telegraph, this little de- 
vice may be used for experimenting in many ways, and with 
it all the principal phenomena connected with electricity and 
moegnetism may be exhibited. Its employment for telegraph- 
ing is illustrated in Fig. 1. In Fig. 2 the armature is re- 
moved anda slip of glass, with iron filings, placed on the 
poles of the magnet, K. When the key is pressed, and the 
glass gently tapped, the filings assume the beautiful posi- 
tions of the magnetic curves. Removing the glass, needles 





THE TOM THUMB TELEGRAPH—SHOWING THE MAGNETIC 
CURVES. FIG. 2. 


may be magnetized by rubbing on the poles, permanent mag- 
net smade, weights lifted, etc. By connecting one wire with a 
file and drawing the other wire over the teeth,the electric light, 
in the form of a sparkling luminosity, may be produced. This 
is a pretty evening experiment. The electrolysis or decompo- 
sition of water into oxygen and hydrogen may be done with 
the battery, and it may also be used for electro-plating. For 
these, and other interesting experiments, printed directions 
are given by the makers. For schools, large or small, the 
device will be found very useful in the hands of the intelli- 
gent teacher, as a means of interesting instruction. 

We should find it difficult to select an article of more in. 





terest and usefulness for a Christmas gift for young per- 
sons than this Tom Thumb Telegraph. It supplies the means 











{DECEMBES 6, 1873. 


amt 8 








for easy self-instruction in one of the most interesting 
branches of science, with which everybody, old or young, 
ought to make themselves familiar. These little devices 
may also be used for office telegraphing as well as for home 
use and amusement. Any intelligent lad may put up the 
lines and set them in operation. For further information, 
and free illustrated catalogues, address the makers as 
above. 





THE MINIATURE TELEGRAPH. 

For about a year past we have had in use here, in the 
office of the SCIENTIFIC AMERICAN, a very simple and con- 
venient little electrical device, termed as above, the Minia- 
ture Telegraph, the invention of Mr. Lawrence Duerden, 
telegraph engineer of the Broadway Underground Railway, 
in this city. It consists of a pretty little electric bell, shown 
in its full size in the accompanying engraving, Fig. 1. 


THE MINIATURE TELEGRAPH FIG. 1. 


As used in our office, these instruments are placed upon the 
desks in the various departments of our establishment, and 
from them wires extend to the desks of the managers, on 
which buttons are fixed, which connect with the wires. 
When the manager wishes to communicate with any parti- 
cular person on the premises, he touches the button corres- 
ponding to the wire leading to the bell where the individual 
is at work. The touch sounds the bell, and, as a variety of 
signals may be sent, one bell may serve to signalize different 
persons who are within its hearing. It is surprising how 
many steps the use of this little contrivance saves, and how 
greatly it facilitates the transaction of our office business. 
Previous to its introduction, it was necessary for us to em- 
ploy messengers, who did little else than run from one part 
of the premises to another, consuming time and making 











mistakes. This miniature telegraph saves all such 
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THE MINIATURE TELEGRAPH. FIG. 2. 


troubles, and enables the manager, without leaving his seat, 
to communicate instantly with all the principal persons em- 
ployed in the concern. (See Fig. 2.) We have seven of 
these little instruments in use in our office, which serve us 
in signalizing a large number of persons. For factories, 
stores, shops and offices, for dwellings, in lieu of the 
ordinary bells, for signaling from house to barn, and for 
all the thousand and one purposes of business and domes- 
tic communication, this improvement is very useful. The 
makers fit up offices and buildings with them when de- 
sired. The device isso simple that any person of ordinary 
intelligence may put up the wire and set into use. It is so 
made that by shifting a wire from one screw into another it 
may be used as a telegraph, giving single signals, or as a 
burglar alarm, making a continuous ringing. The cost is 
only $5. For this sum, the manufacturers supply one of the 
bells, like those we use in our office, pictured above, together 
with connecting wires, chemicals, and a small battery, all 
complete for working the imstrument, with directions for 
use: neatly put up and sent on receipt of price to all parts 
of the world by the manufacturers, F. C. Beach & Co., No. 
260 Broadway, corner Warren street, New York. Ata slight 
additional cost, the makers supply a larger battery, such as 
we use in our office, which runs six or eight months without 
renewal, 
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THE CHALLENGE REVERSIBLE ROTARY HOISTIN 
MACHINE 
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A novel application of the rotary engine to purposes of 

hoisting or elevating has recently been brought to our no- 
tice, which in some particulars appears to be, in point of sim- 
plicity, compactness, portability, and usefulness, an im- 
provement of considerable merit. It is claimed that the en- 
gine runs the same number of piston feet per minute asa 
reciprocating, and, from its construction, at a higher speed 
than the latter. Hence, and for otherreasons to be noted as 
we proceed, it is believed that the ground of the objection 
generally true to rotary engines as a class, namely, lack of 
economy, is here materially decreased, and in some forms of 
the machine perhaps obviated altogether. 

<n justice to the apparatus it may be stated that, so far as 
our investigation has extended, it has given general satis- 
faction ; and although from our individual knowledge we are 
of course unable to make confident assertions as to its merits 
as compared with devices of like nature, we nevertheless 
have been informed by credible engineers, and others by 
whom it has been actually employed over a sufficient pe- 
riod for reasonable tests, that it is, in point of relative ad- 
vantage, superior tomany other well known machines with 
which they are familiar. 

In order clearly to comprehend the operation of the ap- 
paratus, an explanation of the interior working mechanism 
of the engine is necessary, and this will be rendered plain 
by a reference to the sectional view represented in Fig. 1. 
Bis thespider which is keyed fast to the shaft, C, and set ec- 
centrically io the outer cylinder, A, forming an abutment at 





tional Line, the apparatus is used for hoisting in and out 





the top and leaving a steam space, D, which is traversed by 
the three pistons,E. The latter are held out by a loose interior 
ring and a spring ring, and can move with the inner cylinder 
or remain at rest. A regular and steady power, it is claimed, 
is gained at all points from the fact that each piston acts for 
one third of the circumference of the outer cylinder, and the 
steam expands by increase of area until cut off by another pis- 
ton. The point, however, to which we desire to call more di- 
rect attention, is the valve, which, of the usual D shape,slides 
over the steam ports of the engine and by its position allows 
the entrance of steam into one or the other side. At the 


Fig. 2. 
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cargo, coal and freight. An apparatus rated at fifteen horse 
power by the manufacturers, we were told, under a pressure 
of 60 ibs. of steam, easily lifted 4,800 lbs. 200 feet per min- 
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hoisting, and intended for use in the regular removal of cosa 
from the mines. One or both engines may be employed, the 
valves being so arranged that a single lever governs both. 
From the engravings a general idea may be gained of the 
mechanism of the hoisting engines above referred to. 

Not the smallest merit in the invention is its freedom 
from clutches, brakes, complicated reversing gear, tc., ne- 
cessitating the frequent stoppage of the machine, and the 
constant supervision of the engineer. The load is held sus- 
pended at any point, by shutting off steam entirely, except- 
ing from a very minute hair space, so that just sufficient is 
admitted to maintain the necessary opposing pressure. This 
is quickly and easily accomplished without jarring or rack- 
ing. A natural inference, from the facility with which the 
motion of the device is controlled, is that it may be advan 
tageously applied to steering gear on vessels. This we find 
has already been done, and the steamboat Rhode Island, of 
the Stonington line, is now thus fitted. A simple device 
throws the main steering wheel out of action. The rudder 
is then governed by a small hand wheel in the pilot house, 
which, by a simple rack and pinion, communicates with the 
governing lever of the engine. We were assured that the 
helm is easily managed by a single pilot, even in the rough- 
est weather, and that there is no wrenching of the mechan- 
ism due to heavy seas striking the rudder. We may add 
that this application of the device appears one of much value 
and to be superior to the more complicated arrangements 
usually employed. 

Many other uses to which the apparatus is applicable will 
at once suggest themselves. Its portability and compactness 
render it a convenient device for elevating stone and other 
material in the construction of buildings. It can be perma- 
nently placed on the decks of steam vessels as a substitute 





ute, raising, lowering, or holding its load at any point with 
equal facility, The same machine 
also elevated 460 tuns of coal to a 
hight of 20 feet in eleven hours. 
At a warehouse in Washington 
street in this city, where the 


handling of heavy goods is often 
necessitated, an engine rated at 





THE CHALLENGE REVERSIBLE HOISTING ENGINE AS APPLIED TO 


upper part of this valve is a rack into which work the cogs 
of a segment pinion, which is vibrated by means of a hand 
lever extending upward. It is clear that by this mechanism 
the valve can be readily moved so as toadmit steam as above 
noted, causing the engine to travel in either direction or 
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to stop. The motor thus constructed is, by a simple arrange- 
ment of cog gearing, connected with a large spur wheel on 
the hoisting drum, so that the movement imparted to the 
latter may be either rapid or slow. 

We were quite recently afforded an opportunity of inspect- 
ing several of these machines in actual employment, and 
from conversations with engineers the following informa- 
tion was obtained. At the pier of the steamers of the Na- 





___ from a distance. 


seven horse power, we were informed, would hoist one tun 150 
feet per minute. The boiler in this case was of the type 
supplied with the machine, and of the upright tubular pat- 
tern, containing 56 two inch tubes, each 4 feet long. The di- 
ameter was 34 inches. We under- 
stood from the owner that six tuns 
of coal lasted on an average three 
months, using the machine almost 
continuously. 

Various other illustrations of the 
capabilities of the apparatus were 
submitted to us, but the above are 
sufficient to give a general idea of its 
working. The smaller forms may 
be mounted on trucks and thus rea- 
dily transported from point to point 
wherever any hoisting is to be done, 
it being merely necessary to secure 
the machine to the ground, attach a 
hose conducting steam from the 
boiler, and it is ready to operate. 
The lever is easily governed by the 
hand of the engineer, or may be 
arranged with cords to be regulated 


One of the most important ap- 
plications of the apparatus is in con- 
nection with mines, and its arrange- 
ment for such purpose is represented 
in the engravings hereto annexed. 
The first operations in the excavation are designed to be ac- 
complished by the machine shown in elevation and plan in 
Figs. 2and 3. This is a single powerful engine geared to a 
drum so as to lift heavy weights at a low speed. The di- 
mensions of the various parts may be judged from the scale 
of feet and inches accompanying. Figs. 3 and 4 are similar 
views of an arrangement of two engines of equal capacity, 
in connection with a single drum geared for more rapid 











for the ordinary form of winch, and will doubtless prove of 


Fig. 4 
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MINING PURPOSES. 

value in lifting blocks from quarries. Its arrangement is 
such, it is claimed, as especially to fit it for outdoor labor, as 
its working parts are dll within the cylinder, and hence pro- 
tected. We are informed that it is made of but ten pieces, 
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exclusive of bolts; and finally that it rarely requires re- 
pairs, and then but such as are easily and inexpensively 
effected. For further particulars, address the Lidgerwood 
Manufacturing Company, No. 165 Pearl street, New York 
city. 


a 
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Coat has been discovered in the diamond fields of South 
Africa, and is sold there at $11 per bag of 200 Ibs. 
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Correspondence. 


The Vienna Patent Congress. 
To the Editor of the Scientific American : 

Upon my return from Vienna, I have been shown an ar- 
ticle in your paper, of September 27, 1873, in regard to the 
Patent Congress in that city, stating that ‘it adopted as its 
final resolution the absurd proposition that inventors ought 
not to be allowed to sell their patent rights, except at such 
rates as government officers might dictate.” 

Accepting this extraordinary statement at second hand 
asa fact, you naturally characterize those who are said to 
have supported it as “‘incompetent.” As you have taken 
the liberty of using my name as one of these, I beg the op- 
portunity of making a brief statement of the objects and 
course of the Patent Congress, whose work, moreover, can- 
not fail to be a matter of interest to your readers; and if 
my action there seems objectionable, you wili then, at 
least, have the facts at first hand, on which to make criti- 
cism, 

No one knows better than you that the condition of pat- 
ents in Continental Europe is very unsatisfactory, and that 
the present practice is wholly opposed to the interest of in- 
ventors. To bring about a better condition of things was 
the great object of thos» who devised the Patent Congress, 
It was felt that the first thing to be done was to get together 
experts, so to speak, from different countries, leading man- 
ufeciurers, scientific men, and patent authorities, who should 
produce a concise and forcible argument in favor of patent 
protection, and should also prepare a brief statement of the 
fundamental principles upon which such protection should 
be founded; so that in asking of the continental govern- 
ments a change in the patent laws, those applying should be 
able to say precisely what they desired. In the Patent Con- 
gress such a set of men were brought together. It included 
leading authorities from various parts of the world; and in 
spite of the determination of the Austrian government not 
to recognise it officially, it comprised unaccredited, but reg- 
ularly appointed, delegates from nearly all the leading 
nations, In this way, the United States, England, Belgium, 
Bavaria, Sweden, Prussia, Switzerland, Greece, Hungary, 
Italy, Ronmania, and even Austria herself, were represented 
by regular delegates sent forthe purpose. A declaration and 
argument of the strongest kind, was presented by Mr. Bar- 





nard Siemens, and adopted by the convention in favor of | and to the rear wall above the speaker's head. 
strike between the points, a b, are reflected to the ceiling, 
thence to the rear wali, and then back into the ears of the 
auditors, arriving a moment later than the direct sound, 
upon which such patent protection should rest. This work | and thus producing confusion. 
proceeded most harmoniously tilla clause was reached, which, | lery would have a tendency to prevent the echo. 
late experiments in England, it has been found that wires 
stretched across the space, at about 6 inches apart, have 


patent protection asa stimulus to invention and to manu- 
facturing industry; and the Congress then proceeded to the 
preparetion of a statement of the fundamental principles 


as nearly as it can be translated, reads thus: 
‘It is desirable to devise regulations under which a pat- 


entee shall be held to grant licenses to responsible applicants | broken the vibrations. 
running them horizontally, at that distance apart, in a series 
extending from a tob. Painting them the colorof the wall 
sented that it was vital to their prospects that something | would conceal them.—Ebs. 


in consideration of adequate compensation.” 
Upon this a great discussion arose; the Germans repro- 


like this should be passed, that the great argument of the 


by the rebound of the waves of sound from the front wall, 
as shown in the sketch. All the vibrations of air that strike 
on said wall above the line, g d, are reflected to the ceiling 








Scientific American. 


carrying the dispute further upon a point which, as modified, 
had ceased to be vital. 

I believe the judgment of all sober and reasonable men 
will bear out this opinion. 

Boston, Mass. HsMILTon A. HI. 

REMARKS :—We give place to the foregoing with pleasure, 
since it is only fair that both sides should be heard. The 
unprejudiced reader will, we think, conclude with us that 
the statement published in the SCIENTIFIC AMERICAN, to 
which Mr. Hill takes exception, is substantially confirmed by 
his own showing. 





Echoes in Buildings, 
To the Eaitor of the Scientific American: 

The Presbyterian church building of Tiffin, Ohio, echoes. 
The dimensious of the audience room are 63 x 50 feet; from 
the floor to the ceiling is 274 feet. The minister’s desk or 
stand is 12 feet from the wall. The floor is carpeted, with 
exception of the space beneath the pews, which is not cov- 
ered, nor are the pews upholstered. The ceiling and side 
walls are flat and without interruption. There are no gal- 
leries inthe church. The floor of the pulpit is 20 inches 
above the floor of church, and the speaker is 5 feet 7 inches 
tall. There isa great modification of the echo when the 
room is full: indeed when the room is filled to its capacity, 
there is scarcely any echo. The angle of the ceiling to the 
sides is a right angle, without any cove, 

Tiffin, O. J. T, POLLOCK. 


REMARKS BY THE EprtoR.—The echo is probably caused 





Those that 


The erection of a front gal- 
In some 


This might be tried in this case by 








conservatives, who were opposed to patents, was that they 
were monopolists, giving power to individuals to shut up 
inventions which should be made public, The Engiish, with 
Mr. Webster, the distinguished patent lawyer, at the head, 
took the same ground, representing that they were laboring 
fora reform in patent law in England, and that a cardinal 
point in any reformed code must be something which would 
protect the public against the growing tendency of rich and 
powerful combinations to control valuable patents in an un- 
reasonable oppressive manner. The Americans, on the other 
hand, took strong ground in favor of the free control by in- 
ventors of their own inventions, and the undersigned stood 
with these. The matter was debated for a day and a half. 
At last it became evident that some mean must be found 
on which differing interests could combine, and the writer 
proposed that, as the conditions varied in different countries, 
the clause in question shonld be replaced by one which de- 
clared that the matter should be left to the different States 
to decide for themselves. This was rejected by the Germans 


and English. However,on the morning of the next day, | engineering problems, and in the reduction of experimental 
observations, 


they proposed that the objectionable clause should be amend- 
ed so that it should declare that it would be desirable that 


patentees should be held to grant licenses for an adequate | brickwork and concrete, with observations on the deflection 
of bridge piers, caused by the unequal! loading of the arches 
Those who sus- | abutting on them. 


consideration when the public interest demands it. 
The Congress was tired of the question. 
tained the original proposition had a large majority, and 


nothing but their feeling that they needed the moral support | harbour works and for monolithic structures. 


of the Americans had prevented them from passing the 
clause long before. It seemed te me that (as in practice, 


the public interest demanded interference between the in- 
ventcr and the public) it came to the same point as the pro- 
position made by me the day before; and I stated to the 
convention that this was my view, and, with this understand- 
ing, I would agree to the clause as modified. No objection 
was made to this, and the clause was passed with this un- 


Americans. The convention went on to a harmonious con- 
clusion, and, at its end, there was a general feeling ex- 
pressed that it had done all, and more than all, that could be 
expected of it. 

In conclusion, the writer was in a position to know the 
sentiments of our official representatives, and of the liberal 
members of the Austrian Government, and also of promi- 
nent persons among the German liberal party; and in their 
opinion the harmonious and united action of the Patent 
Congress was worth a thousandfold to the iaterest of Amer- 


invite communications dealing in a complete and compre- 
hensive manner with any of the subjects included in the 
following list, and other papers treating on analogous ques- 
tions : 


ing, as far as absolutely executed (Smeaton’s narrative of 


the building of the Eddystone Lighthouse may be taken as 
an example). 


of various kinds. 


instance, metallurgy ; and 


with engineering science and practice. 


on the effect on the strength and tenacity of the metal by 
it must rest with each nation to determine when, if at all,| the admixture of substances with the ore; on the various 
experimental tests by which the quality may be ascertained ; 
and on the effects of low temperature on metals. 


of steel in mechanism and in works of engineering. 


for sustaining earth or water, and on experimental tests of 
derstanding by a nearly unanimous vote, including many | the accuracy of the various theories. 


bridges, and on bridges of large span, considered with 
reference to examples; including an account of the testing, 
and of the effects produced by variations of temperature. 


opening bridges, with existing examples; and on the appli- 
cation of machinery in working them. 


gates, and on the application of machinery for moving 
them. 


SUBJECTS FOR ENGINEERING PAPERS. 
The Council of the Institution of Civil Engineers, London, 


a. Account of the progress of any work in civil engineer- 


b. Descriptions of distinct classes of engines and machines 

c. Practical essays on subjects allied to engineering, as for 

d. Particulars of experiments and observations connected 
List. 

1, On the application of graphic methods in the solution of 

2. On the elasticity, or resistance to deflection, of masonry, 


8. On the use of concrete, or déton, in large masses, for 


4. On the manufacture of iron and steel as now practised ; 


5, On the results of experience in the recently extended use 


6. On the theory and practical design of retaining walls 


7. On modern methods of constructing the foundations of 


8. On the different systems of swing, lifting and other 


9. On the proportions and details of construction of lock 





icans beyond anything which could have been gained by! 
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blasting in this country and abroad, and on the results ob” 
tained. 

11. On the systems of signaling on railways, and on the 
comparative advantages of the absolute or permissive use of 
the block system. 

12. On the constant use of water supply, with special 
reference to its introduction into the metropolis in substitu- 
tion for the intermittent system ; and on the waste of water 
and the best apparatus for its prevention. 

18. On the various modes of dealing with sewage, either 
for its disposal or its utilization. 

14. On the separate system of sewering towns, with a de- 
tailed description of the works in a town to which this sys- 
tem has been wholly or partially applied, and particulars as 
to its results. 

15. On the ventilation of sewers, with a réswmé of the 
experiments as to the motion, pressure, etc., of gas in the 
sewers. 

16. On the relative value of upland and of tidal waters in 
maintaining rivers, estuaries, and harbors. 

17. On the construction of sluices for the expeditious 
filling and emptying of locks of large size on navigable 
canals. 

18. On the maintenance by sluices of the harbors on the 
coasts of France, Belgium and Holland. 

19. On the sea works at the mouths of the rivers Adour 
and Maas, and on the effects produced thereby. 

20. On recent improvements in the construction of steam 
boilers adapted for very high pressures. 

21. On the best practical use of steam in steam engines, 
and on the effects of the various modes of producing con- 
densation. 

22. On the modern construction of marine engines, hav- 
ing reference to economy of the working expenses, by super- 
heating, surface condensing, high pressure, great expansion, 
etc. 

28. On modern locomotive engines, designed with a view 
to economy, durability, and facility of repair, including par- 
ticulars of the duty performed, of the cost of repairs, etc. 
24. On the application of steam as a motive power for 
pumping water or sewage, with a comparison of the ad- 
vantages of the different classes of engines, and details of 
the cost of working for long periods. 

25. On the various descriptions of pumps employed for 
raising water or sewage, and their relative efficiency ; and on 
the employment of water as a motive power for pumping by 
means of water wheels, turbines, water pressure engines, or 
other machines. 

26. On the employment of steam power in agriculture. 

27. On the methods of transmitting force to distant points ; 
and on the details of the existing system of rope transmis- 
sion. 

28. On the present state of science in regard to the manu. 
facture of gas for illumination; and on the materials most 
suited for the purpose. 

29. On the manufacture of mineral oils and the lamps 
best adapted for their consumption in dwellings and light- 
houses. 

80. On the out.put of coal in the United Kingdom, as com- 
pared with that of other countries, illustrated by statistical 
tables, plans, diagrams, showing where coal is produced, and 
where and how it is consumed. 

31. On mechanical apparatus at present in use in getting 
coal, 

82. On modifications necessary in future coal-mining opera- 
tions, suggested (or indicated) by the working of deep coal 
fields. 

33. On turf (or peat) cutting, macerating, and pressing 
machinery, with experiments as to its heatiag power and ex- 
pense as a fuel, as compared with coal, 

34. On the various methods of draining distant isolated 
sections of mines. 

35. On compressed air as a motive power for machinery 
in mines, with some account of its application on the con- 
tinent. 

36. On the use of diving apparatus in mines, especially in 
Westphalia and in Germany. 

For approved original communications, the Council will 
be prepared to award the premiums arising out of special 
funds devoted for the purpose. They will] not, however, 
consider themselves bound to make any award should there 
not be any communication of adequate merit; but, on the 
other hand, more than one premium will be given, if there 
are several deserving memoirs on the same subject. It is to 
be understood that, in this matter, no distinction will be made 
between essays received from a member or an associate of 
the Institution, or from any other person, whether a native 
or a foreigner. 

The communication should be written in the impersonal 
pronoun, and be legibly transcribed on foolscap paper, on 
the one side only, having a sufficient margin on the left side 
in order thet the sheets may be bound. A concise abstract 
must accompany every paper. 

The drawings should be on mounted paper, and with as 
many details as may be necessary to illustrate the subject. 
Enlarged diagrams, to such a scale that they may be clearly 
visible when suspended in the theater of the Institution, 
showld be sent for the illustration of particular portions. 
Papers which have been read at the meetings of other 
societies, or have been published in any form, cannot be read 
at a meeting of the Institution, nor be admitted to competi- 
tion for the premiums. 

The communications must be forwarded on or before the 
8ist of January, 1874, to the house of the Institution, 25 





10. On the appliances and methode for rock-boring and 


Great George street, Westminster, S. W., London, where 
ny farther information may ba obtained 
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THE GERM THEORY AND ITS RELATIONS TO HYGIENE. 


BY PRESIDENT F. A. P. BARNARD, LL.D., OF COLUMBIA COLLEGE. 
——_—__—_———— 


The following very interesting paper, by F. A. P. Barnard, 
LL.D., President of Columbia College, on the germ theory 
of disease in its relations to hygiene, was read before the 
American Public Health Association, on November 18. After 
a few excellent remarks on the general recognition, among 
educated men, of the universal reign of law and order, Pro- 
fessor Barnard said : 

The germ theory of disease is not, as is commonly sup- 
posed, a theory which has originated in very recent years. 
More than 200 years ago it was brought forward, at least as 
a hypothesis, by the celebrated Father Kircher, in his 
Scrutinium physico-medicum contagiosa luis que pestis dicitur, 
to account for the infectious propagation of the plague. 
However plausible this theory might at the time have seemed, 
it could then, nevertheless, claim no higher rank than that 
of a bare hypothesis; and it has only been in times compara- 
tively recent that observation has brought to light a suffi- 
cieat number of facts apparently favoring it to justify our 
advancing it in the arena of scientifie discussion to the higher 
dignity of a theory. 

Before proceeding to consider the evidence bearing on the 
truth of this theory, for or against, a few observations of a 
general nature may properly here find place. No living or- 
ganism enjoys an existence of unlimited duration. Every 
such organism, under favorable circumstances, passes 
through three distinct stages, which are those of growth, 
vigorous maturity, and decline. The organism commences 
as a germ, and ends in dissclution and disintegration. Since 
the laws of life, as well as those of physics, are fixed and 
definite, there is reason to believe that all organisms of 
the same species, if placed in conditions equally favorable 
to their development, would be equally long-lived; yet, in 
point of fact, those which pass through the regular stages 
constituting their normal life are comperatively few. In 
the large majority, the vital functions are, earlier or later, 
more or less disturbed, if not arrested, by an endless variety 
of causes tending to produce disease and premature death. 
In the human race, life is often shortened by ignorant or 
wilfal disregard of the conditions necessary to the preserva- 
tion of health. Accident, also, often exposes individuals 
to deleterious influences. Thus, in many cases, diseases 
arise from exposure to extremes of temperature or from ex- 
cesses in eating and drinking, persisted in until the organs 
of digestion.become debilitated and fail to fulfil their pro- 
per functions. But beside these causes of disease, which 
may be classed under the head of ‘‘injurious conditions,” 
there are other influences directly morbific, which, whenever 
they come into play, cut short the duration of life. Poisons 
belong to this class, but the effects of these are felt only in 
occasional and accidental instances. Other noxious influ- 
ences, of which the pernicious consequences are more widely 
spread, are those which produce the diseases called zymotic. 
Such are malaria, contagion, and infection, instrumentalities 
to which are owing the widespread ravages of epidemic. 

It may be remarked that there are many cases of disease 
in which the cause is not traceable directly to any of the 
sources above mentioned, but in which the disease has been 
transmitted by inheritance from a parent similarly affected. 
In such cases there is nevertheless every reason to believe 
that the disease in its first appearance was produced in a 
healthy organism by causes belonging to one or the other of 
the classes above named. 

The diseases which it is the object of the present paper to 
consider are only those which belong to the epidemic or con- 
tagious class. 


THE EPIDEMIC OR CONTAGIOUS CLASS OF DISEASES. 


No subject has occupied more the careful attention of phy- 
sicians, or has been a subject of more elaborate observation 
and experiment, or has led to more marked difference of 
opinion or more animated controversy,than that of the nature 
of the influences by which these diseases are transmitted from 
individual to individual. That many epidemics arise from 
peculiar conditions of the atmosphere, not in the least as yet 
understood, can hardly be doubted; and in this case the in- 
fluence which excites disease simultaneously in many is not 
dissimilar to that by which contagious diseases are transmit- 
ted from individual to individuals. Two theories, distinctly 
opposed to each other, have long been held on the subject. 
These may be distinguished as the chemical theory of infec- 
tion and the germ theory. The chemical theory is founded 
on a presumed analogy between the propagation of disease 
in living orgunisms and the process of fermentation in cer- 
tain forms of organic matter without life, This theory as- 
sumes a ferment to be an organized substance in a certain 
state of decay, which possesses the property of exciting the 
same decay in other organic substance with which it is in 
contact. Applying this theory to disease, it supposes that 
infection is communicated by the instrumentality of parti- 
cles thrown from the person, or from substances proceeding 
from the person diseased, and borne by the air to other per- 
sons in full health, in whom they excite, probably by con- 
tact with the membranous linings of the lungs, the same 
diseased condition which exists in the patient. The oppos- 
ing theory presumes that the diseased person is suffering 
from an invasion of his system by microscopic algoid or fun- 
goid vegetative forms having the property of rapid self- 
multiplication, and that the spores which proceed from these 
fungi or the cells of the algw are wafted in like manner 
by the air from person to person, penetrating the systems of 
the healthy, and establishing new colonies te generate dis- 
ease in them. 

A prima facie evidence, which so far as it. goes is favora- 
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ble to the germ theory, is found in the well known fact that 
all the forms of cryptogamic vegetation are propagated by 
spores, which they shed freely abroad in all directions, and 
that these are borne in infinite numbers through the atmos- 
phere, which they pervade near the surface of the earth in 
all places. The fact of their universal presence is made 
manifest by the promptitude with which fungoid growths 
spring up in all circumstances in which the conditions favor 
their development. We know that the numbers of spores 
which a)l fungi produce are incalculable. The larger fungi 
give us evidence of this. The spores of a single puff ball 
have been estimated to be more numerous than the entire 
human population of the globe. It is true that to ordinary 
observation the presence of foreign matters in the atmos- 
phere is not perceptible, except when such foreign matters 
take the gross form of clouds of smoke or dust; but 
particles of smoke or dust, and in general of all inor- 
ganic substances, are so heavy that they soon subside; yet 
when the air is thus left apparently free from all foreign 
admixture, it is demonstrably full of organic particles so 
extremely light as not to subside for many hours or even 
days of perfect rest. The chemist, it is true, is unable to 
detect them by his tests, delicate as they are; for being 
organic, and composed in general of but two or three ele- 
ments—which elements are in great part those of the at- 
mosphere itself—they produce no distinctive reactions under 
the ordinary processes of analysis. But there is a mode of 
analysis much more delicate than even that of the chemist. 
It is tnat which has been applied incidently to this question 
by Professor Tyndall, in his interesting investigation into the 
chemical effects of light upon vapors. Professor Tyndall dis- 
covered that there are many substances of great volatility 
which, when in the state of vapor, are easily decomposed by 
light. He found that a perfectly transparent vapor-like 
steam, when traversed by a luminous beam, is absolutely 
invisible ; while we all know that if we admit a beam of 
sunlight into a darkened room, through an aperture in the 
shutter, the path of the beam through the apartment is as 
distinctly marked as if it were a solid bar. That this 
visibility of a beam of light in the air is not owing to the 
power of the aerial particles themselves to reflect light, is 
demonstrated by him by proofs entirely conclusive A beam 
of light from an electric lamp was made in his experiments 
to pass through a large glass tube closed at both ends by 
plates of glass, ground on. No light was permitted to escape 
into the room; and, accordingly, when the tube was ex- 
hausted of air altogether, and no light from its interior was 
reflected to the eye, it was perfectly invisible. But if the 
air of the room were allowed to re-enter it, it immediately 
became brilliantly luminous, as in the case of a sunbeam 
admitted through a window shutter. He showed, however, 
that a filter of rather closely compacted cotton will shut off 
entirely, or almost entirely, the organic matters which the 
air contains; and he showed, finally, that absolute rest for 
a long period of time will cause these particles completely 
to subside. He constructed a closed space, cubical in form 
and several feet in linear dimensions, glazed so as to permit 
him to pass through it a beam of light, and to observe the 
path of the beam. This small apartment was made abso- 
lutely airtight, and left to itself. On each succeeding day 
the brilliancy of the transmitted beam grew less and less; 
and at length, at the end of a week, it could no longer be 
perceived at all. The apartment was optically empty. 


THE AIR FILLED WITH ORGANIC MATTER. 


It is not necessary to suppose that all particles of organic 
matter are living germs of vegetable or animal organisms; 
but when we see how constantly such organisms spring up 
wherever the conditions favor germination, it is impossible 
to doubt that a vast many of them have this character; and 
that these are the source of those growths of minute cryp- 
togams which thus seem to spring up spontaneously. There 
is no mode of accounting for such growths, except to sup 
pose that they are actually spontaneous; and accordingly 
the view has been taken by some pbysiologists, perhaps I 
should say many, that the true mode of accounting for the 
appearance of microscopic forms of life is to suppose that 
they originate without organic antecedents, or as they ex- 
pressed it, de novo. No question at the present day is more 
sharply debated than that which relates to the origin of life. 
There is no subject which has been pursued experimentally 
with more zeal, more earnest solicitude to reach the truth, 
and with more singularly discordant results than this. The 
notion of spontaneous generation, is not, by any means, of 
modern origin. It has been entertained by naturalists in 
every age since the dawn of scientific history. But the 
earlier naturalists, Aristotle and Lucretius, for instance, con- 
ceived that organisms of a high order of complexity, such 
as insects, or fishes, or reptiles, might be directly produced 
out of the moist earth softened by showers, or out of the 
slime and mad of rivers; whereas those of our time have 
long since abandoned any sach extravagant notions, and 
confine themselves to the assertion that life in its spon- 
taneous origin is manifested only under the simplest forms. 
Less than three centuries ago the belief that living things 
may originate without eggs, or germs, or living parents from 
which to proceed, may be said to have been universal in 
Europe. Of the truth of this belief there was supposed to 
be visible evidence in the invariable occurrence of maggots 
in putrefying flesh. The doctrine was held as matter of 
faith, and those who first assailed it were naturally accused 
of impiety and irreverence. Prominent and perhaps first 
among these was Francis Redi, an Italian philosopher, 
scholar and poet, born in 1626. He presented a conclusive 
disproof of the spontaneous generation of maggots in putre- 





fying flesh, by simply inclosing, in an open ‘mouthed jar cov- 
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ered with gauze, pieces of flesh still seund, and leaving them 
in the sun to putrefy. Putrefaction occurred as before, but 
no maggots made their appearance. The maggots, never- 
theless, did appear on the gauze, and a little observation 
made their origin manifest. The flies, of which they are 
the progeny in the larval state, being attracted by the odor of 
the flesh, but unable to reach it, laid their eggs upon the 
covering of the jar, and out of these the larve were pre- 
sently developed. Having demonstrated the falsity of the 
popular belief on this subject in a case so conspicuous, Redi 
naturally generalized his conclusion, and took the ground 
that no living thing comes into existence without deriving 
its life from something previously living. He did not say, 
as it has been said later, ‘‘omne vivum ex ovo,” but “‘ omne 
vivum ex vivo.” He still believed that out of a living plant 
may arise a living animal, as the insect within the gall of the 
oak, or the worm within the fruit which presents no ex- 
ternal puncture. His doctrine was, therefore, that which 
Huxley has named biogenesis, in contradiction to spontaneous 
generation, called by him abiogenesie, and by Bastian 
archegenesis. But archegenesis had been put aside only to 
return again under a new form. Among the earliest revela. 
tions of the microscope was the remarkable fact that, when- 
ever a dead organic substance is infused in water, myriads of 
minute creatures presently make their appearance in the in- 
fusion, all possessing most extraordinary and many of them 
very varied powers of reproduction. They multiply by 
means of ova, by means of buds, or gemmation, and by 
means of self-division, or fissuration. All this was strongly 
favorable to the doctrine of biogenesis. Where so many 
means of reproduction existed, every one of them so effectual 
and sufficient, to provide that the same forms of life should 
be produced without any organic antecedents, seemed 
‘*wasteful and ridiculous excess,” This view, however, met 
here and there with a dissentient. About a century and « 
quarter ago, John Thurberville Needham, an English natur- 
alist, resorted to an experiment which, with various modifi- 
cations, has been since repeated many hundreds, possibly 
many thousands, of times, with the view thoroughly to 
test the question whether, in its application to infusorial 
life, the doctrine of biogenesis is universally true. He pre- 
pared an infusion, thoroughly boiled it in a flask, corked it 
tight, sealed the cork with mastic, and covered the whole 
with hot ashes, designing to destroy by heat any germs 
which might be in the infusion, in the substance infused, or 
in the air above the liquid in the flask. After some days or 


living organisms did make their appearance in the flask, pre- 
cisely such as,in freely exposed infusions, habitually ap- 
peared earlier. This experiment was immediately repeated 
by Spallanzani, an Italian ecclesiastic and naturalist; but 
Spallanzani, instead of corking his flask and cementing his 
corks, sealed the vessels by fusing the glass; and having chus 
completely cut off communication with the outward air, 
kept them at the boiling temperature for three quarters of 
an hour. No life appeared in the infusions of Spallanzani, 
and the doctrine of biogenesis was again apparently tri- 
umphant. 
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Marbled Paper, 

This, much used by bookbinders, is produced in a very 
curious way. The name is not exactly suitable, seeing that 
few of the specimens are imitations of rea) marble; but it 
has gradually become applied to sheets of paper of which 
one surface is made to imitate any kind of stone or wood. 
Small brown spots on a light ground, marble veining on a 
shaded ground, curled patterns and wavy patterns, all are 
produced in great diversity. The colors are of the usual 
kind, such as Naples yellow, yellow ocher, yellow lake, or- 
piment, verdigris, rose pink, red lead, carmine, terra di 
Sienna, Dutch pink, indigo, Prussian blue, verditer, umber, 
ivory black, etc.; they are ground up very fine with pre- 
pared wax and water and a few drops of alcohol. A solu- 
tion of gum is made of gum tragacanth, alum, gall, and 
water, and placed in a trough or shallow flat vessel. Color 
is thrown on the surface of this gum water, usually by 
striking a brush against a stick, so as to produce a shower of 
sprinkles. Pigments of different tints and different thick- 
nesses or degrees of consistency are thrown on; some spread 
more than others, and thus a diversity of patterns is pro- 
duced. Sometimes the color is thrown on by means of a 
pencil of very long bristles; it is diversified by means of a 
rod, held upright and carried along amongst the colors in s 
wavy or spiral course; and it is further cut up into tortuous 
lines by passing a kind of comb along it. All this takes 
place on the surface of the gum solution in the vat. When 
the vat is prepared, a sheet of paper is laid down fiat on the 
solution, care being taken that every part of the surface 
shall be wetted ; the paper takes up a Jayer of paint, fanci- 
fully disposed in a pattern or device, and is hung up to dry. 
In order that one color may not be blended or confused with 
another, they are ground up with different liquids, some 
watery, some gummy,some oily. The imitations of marble, 
gray and red granite, and fancy woods, are certainly not 
very faithful; but the paper is lively in appearance, and re- 
mains clean and ‘bright a long time when polished. This 
polishing is effected by moistening the colored surface of 
the paper with a little soap, and rubbing tt with a piece of 
smooth marble, an ivory knob, a glass ball, or an agate bur- 
nisher. Beautiful products have been produced within the 
last few years under the names of iridescent and opalescent 
paper. Like the commoner kinds, these receive colored de- 





vices on one surface; but great delicacy and care are called 
for in the processes to produce the exquisite p'ay of light and 
shade which suggests the names given to these varietios.— 
‘Practical Magazine. 





weeks, he found that, notwithstanding all these precautions, * 
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IMPROVED BOX CORNER GROOVING MACHINE. 

We illustrate in the accompanying engraving an improved 
machine for box makers’ use, the object of which is to cut, in 
an expeditious and accurate manner, the tenons or grooves 
by which the corners of wooden boxes are matched together. 
This operation is effected by bringing the edge of the slab 
in contact with a set of circular toothed blades arranged -in 
cylindrical form, and rotated at a speed of some 3,000 revo- 
lutions per minute. The principal points of advantage 
claimed are the simplicity and fewness of parts, compact 
form, adjustability of table and blades, besides others of 
more detailed nature, which will be found re- 
ferred to below. 

A is the set of cutters arranged in succes- 
sion upon a horizontal shaft, the pulley of 
which is rotated by a belt communicating 
with the driving pulley, as shown. Between 
each blade is placed a collar, so that a space be- 
tween the cutting portions is left, which 
forms the tenons between the grooves of the 
board operated upon. As the cutters are 
easily removable for adjustment, it is evident 
that all may be made of a gage equal to the 
narrowest groove which might be required ; 
because, in case a wider cut is required, blades 
may be placed in groups of two or even three 
directly side by side, so as to forra a less num- 
ber of cutters, but of greater thickness. In 
front of the cutting cylinder is placed the 
table, B, which is arranged with suitable 
arms so as to vibrate on a pivot at C, and to 
be swung nearer or further from the cylinder 
by a pressure of the foot upon the spring 
treadle beneath the machine. To this table 
there are three adjustments; first, by a screw 
at D, by means of which its angle of inclina- 
tien to the horizontal is altered. Second, by 
set screws at E, which are inclosed in spiral 
springs, and the object of which is to regulate 
the distance of the inner edge of the table 
from the cutting cylinder, so that, as the latter 
wears away, said edge may be brought in the 
clogest possible proximity tothe teeth. Third, 
by another pair of screws at F, which regulate 
the outward swing of the table or its move- 
ment ina direction away from the cutters. On the inner edge 
of the table and placed at an angle, cutting edgeup, is a blade, 
H, and near the same will be noticed two projections, 
G, resembling teeth. The latter are attached to carriers 
which project from and are secured under the table, and, 
besides, connect with adjusting screws, one of which is 
shown at I. By means of these screws the distance of the 
teeth, H, from the edge of the table may be increased or 
diminished, so that they may enter more or less into the 
space left between the cutting blades. Lastly, the table is 
provided with suitable detachable guiding pieces, and there 
is a swinging cover, which fits over the top of the cutting 
cylinder. 

The mechanism thus far understood, the operation of the 
device is readily followed. For rough work, the slab is 
simply laid upon the table, the latter being previously 
brought as close as possible to (without touching) the cutting 
cylinder. The board is then fed by hand against the blades 
which, rotating from left to right, rapidly cut the grooves 
into the wood, until the motion of the latter is arrested by 
its coming into contact with the projections, G. These pro- 
jections, as before remarked, enter between the blades when 
the table is close to the cylinder, consequently their distance 
from the periphery of the cutters inward governs the depth 
to which the latter are enabled to penetrate. This depth, 
depending on the position of the projections, is consequently 
easily regulated by moving the latter in or out by the 
screws, I. 

It is a common defect, of rotary blades acting as above 
noted, that, although the upper side of the groove in the 
board is cleanly cut, the under portion is apt to be ragged 
or to have small fragments split off inward from the edge. 
To obviate this difficulty the inventor employs the fixed 
blade, H, which, bearing directly against the under surface of 
the slab, ensures the smooth division of the wood, as the 
portions which are to be cut away to form the groove are 
forced directly against its edge by the teeth of the revolving 
cutters. This is a point claimed as of especial advantage 
and stated to ensure increased neatness and accuracy of 
work. 

In case greater care is necessitated in cutting the grooves, 
in thin or short boards, for instance, the stuff is not fed by 
hand to the cutters, but by the motion of the table. It is 
laid upon the table and there firmly held by the operator, 
while the latter with his foot presses down the treadle, 
bringing the table slowly toward the cylinder. The slab is 
thus carefully brought to the cutters, which gradually 
form the grooves, thus avoiding the sudden impact and 
probable tilting of the delicate work, as might be the case 
were hand guidance alone relied upon. It will be noticed 

that no bolting in forms is required, nor indeed is there any 
operation needed for securing the board, at expense of con- 
siderable time and trouble. Another merit claimed lies in 
the fact that boards of any width may be grooved. This is 
done by removing one of the guides from the table, leaving 
the other in place. Against the latter the edge of the board 
is laid and in this position brought to the cutters. These, 
of course, groove the board for the length of the cylinder. 
The fixed guide is next removed and the opposite one returned 
to place. Against this the other edge of the slab is adjusted, 
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width of the board, care being previously taken to have the 
second set of indentations follow those first made in proper 
succession. 

The apparatus is the invention of Mr. Asahel Davis, of 
Lowell, Mass. The same inventor has also devised some 
novel machines of equally compact form for planing and 
dovetailing purposes, so that the present apparatus com- 
pletes a very useful set of box makers’ tools, to the per- 
fection of which much time and care has been devoted. Fur- 
ther particulars may be had by addressing the patentee as 
above, and the devices themselves may be seen at the ware- 





DAVIS’ BOX CORNERING AND GROOVING MACHINE. 


rooms of John B, Schenck’s Sons, No. 118 Liberty street, 
New York city. 


THE YUCCA PENDULA. 

This is one of the very best species of a beautiful genus, 
and its graceful and noble habit makes it simply invaluable 
in every garden. It grows about six and a half feet high, 
the leaves being at first erect, and of sea green color, after- 





fe %, 
i 
L144 | 





wards becoming refiexed, and changing to adeép green. “Old 
and well established plants of it, standing alone on the grass, 
are pictures of grace and symmetry, from the lower leaves 
which sweep the ground to the central ones that point up as 
straight asa needle. It is amusing to think of people put- 
ting tender plants in the open air,and running with sheets 
to protect them from the cold and rain of early summer and 
autumn, while perhaps not a good specimen of this fine 
plant is to be seen in the place. There is nothing more suit- 
ed for planting between and associating with flower beds, 
for isolation and small groups, on the turf of the pleasure 
ground, for large vases, and for bold rocky banks.— The 
Garden. 


Simple Ornaments, 

A pretty mantlepiece ornament may be obtained by sus- 
pending an acorn, by a piece of thread tied around it, within 
half an inch of the surface of some water contained in a 
vase, tumbler, or saucer, and allowing it to remain undis- 








nd the grooves on that extremity cut, thus completing the 
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small roots will seek the water; a straight and tapering 
stem, with beautiful glossy green leaves, will shoot upward, 
and present a very pleasing appearance. Chestnut trees 
may be grown in the same manner, but their leaves are not 
so beautiful as those of the oak. The water should be 
changed once a month, taking care to supply water of the 
same warmth; bits of charcoal added to it will prevent the 
water from souring. If the little leaves turn yellow, add one 
drop of ammonia into the utensil which holds the water, and 
they will renew their luxuriance. 

Another pretty ornament is made by wetting a sponge 
and sprinkling it with canary, hemp, grass and 
other seeds. The sponge should be refreshed with 
water daily so as to be kept moist. In a few days 
the seeds will germinate,and the sponge will soon 
be covered with a mass of green foliage. 

se 
Temperature Indicator for Petroleum 
Oils, 

Petroleum oils, as is well known, contain va- 
rious volatile oils, which, in being disengaged 
in a state of vapor and mixed with atmospheric 
air, form an explosive mixture that has been the 
cause of numerous accidents. It is consequent- 
ly important to ascertain, by a simple method, 
as quick and exact as possible, the temperature 
of ignition. M. Granier has arranged an ap- 
paratus for the purpose which he has exhibited 
before the Société d’Encouragement. 

A small receptacle, of a cylindrical form and 
made of metal, is closed by a movable cover, 
furnished, in the center, with a circular opening. 
This vessel is: about two thirds filled with the 
oil that has to be tested, so that there may be a 
chamber of air between the surface of the oil 
and the top of the cover, in which may be re- 
ceived the inflammable gases disengaged by the 
oil. A tube, soldered to the bottom of the ves. 
sel, holds a wick, the extremity of which ends 
in the middle of the opening of the cover. A 
thermometer is inserted in the oil to indicate 
successive and minute changes of temperature. 

For the purpose of testing any oil, itis poured 
into the vessel to the hight already stated. 
The wick absorbing the oil is then lighted and 
thus gradually heats that in the vessel. This is hastened by 
the presence of some fine copper wire, which extends from 
the burning wick into the oil, thus spreading the heat through 
it. When the temperature is sufficiently elevated, the va- 
pors are disengaged, and an explosive mixture is produced, 
which, on catching fire, causes a slight explosion. The 
temperature is noted at this moment, and the point of igni- 
tion thus ascertained. 


Necessity the Mother of Invention, 

Young men are retrenching in these dull times, and 
making strong efforts to appear well dressed and at the same 
time save their money. Two young gentlemen of Oil City, 
says the Derrick, have invented a novel plan to attain these 
two points. The two are nearly of the same size and build, 
and what one wears fits theother. By putting their money 
together, they were able to buy one good suit, and now take 
turns in wearing it, changing about, one wesk off and one 
on, Of course the man who has a week off is unable to ac- 
cept invitations out to tea, hops, and balls; but then his suit 
or his half of the suit will be there as a representative. 














A Mammoth Cheese. 

The Painesville (O.) Telegraph describes a mammoth cheese 
which lately passed through that town on its way East. 
It was mounted on a substantial platform to which were 
attached small cast iron wheels, so that it easily moved, and 
the platform in turn was mounted on a heavy lumber wagon, 
drawn by two span of horses. The cheese was cased in a 
tight fitting cheese box which was firmly secured to the plat 
form wo prevent sliding. Its measurement is: Hight, 3 feet 
2 inches; diameter, 5 feet 4 inches, and circumference 14 
feet. Its net weight is four thousand and fifty pounds. In 
quality, itis said to be fully equaltoany of the Carter cheese, 
which stands so prominent in every market. It was manu 
factured for Messrs. Gass, Doe & Chapin, of Boston, ard 
will be cut for the holidays. 


Fish Way in the Connecticut River. 

The Holyoke (Mass.) Water Power Company have just 
built, under the mandate of the Supreme Court at Wash- 
ington, a fish way on their big dam, against which they 
hadlong held out. It is described asasortof covered ladder. 
450 feet long, and divided by short zigzag ‘‘ locks” or checks, 
to break the force of the cataract, and permit shad and s:1. 
mon to get over the big fallat the dam. It has cost about 
$25,000. The State of Massachusetts, four years ago, ap- 
propriated half that amount, but the company declined to 
touch it; and now the latter must bear all the expense, 
as the courts have so decided. The Fish Commissioners of 
Connecticut, Massachusetts, and other New England States 
will meet this month to examine this work. 

THE FrrELEss LOcOMOTIVE IN NEw York STREETS.—The 
Fireless Engine Company, whose locomotive we illustrated 
and described some time ago, have obtained the permission 
of the Board of Aldermen to run their machines on any of 
the city railroads above 14th street. This is a most impor- 
tant concession, and must be taken as an admission by the 
city authorities that the system can safely be worked with- 
out danger on our street rails. The want of some better 














turbed for several weeks It will soon burst open, and 


mode of propulsion than that of horses is painfully obvious. 
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How to Make Money Honestly. 


Professor R. W. Raymond, in his recent address at the 
dedication of Pardee Scientific Hall, Easton, Pa., said: 
Lesoinne, a distinguished French writer, defines metal- 
lurgy as “the art of making money in the treatment 
of metals.” This definition may be applied to almost all 
occupations of life. The practical art of each is not only to 
achieve certain results, but to do so profitably, to make 
money in doing so; that is to say, to increase the value of 
the raw materials, whether wood, or cotton, or ores, or time, 
or ideas, by the use we make of them and the transforma- 
tion to which we submit them, so as thereby to really ele- 
vate the condition of humanity: to leave the world better 
than we found it. This is, in its last analysis, the meaning 
of honestly making money. Men are put into this world 
with limited powers and with limited time to provide for 
their own sustenance and comfort, and to improve their 
condition. A certain portion of these powers and this time 
is required for the support of life in a greater or less degree 
of comfort, and more or less multiplied means and avenues 
of enjoyment, activity, and influence. Whatever their labor 
preduces more than this is represented by wealth, and, for 
purposes of exchange, by money. To make money honestly 
is to do something for other men betterr cheaper than they 
can do it for themselves; to save time and labor for them; 
in a word, to elevate their condition. It is in this sense, 
greatly as we Americans are supposed to be devoted to mak- 
ing money, that we need to learn how to make more money ; 
how to make our labor fruitful; how to assail more success- 
fully with our few hands the natural obstacles and the 
natural resources of a mighty continent ; how to build up on 
the area of that continent a prosperous nation, united in 
varied, fruitful, and harmonious industries, glowing with 
patriotism and inspired by religion. 

In this work we need specially the basis of a more 
thorough technical education, applying principles of science 
to the material and economical problems involved. This 
education is necessary to supply the directing forces for the 
great agricultural, manufacturing, and engineering improve- 
ments of the country. It is also needed as a solvent and 
remedy for the antagonism between labor and capital. The 
true protection of labor will be found in its higher educa- 
tion, and in opening to the individual laborer, for himself 
and for his children, by means of that education, a prospect 
of indefinite improvement and advancement. 

In the realm of metallurgical and engineering operations 
the difference between theoretical and practical training is, 
perhaps, still more striking. The student of chemistry in 
the laboratory cannot be made acquainted with many of the 
conditions which obtain in chemical and metallurgical opera- 
tions upon a larger scale. All the chemists of the world 
failed to comprehend or describe correctly the apparently 
simple reactions involved in the manufacture of vig iron, 
until, by the genius and enterprise of such men as Bell, 
Tanner and Akerman, the blast furnace itself, in the condi- 
tions of actual practice, was penetrated and minutely 
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studied. Moreover, in all the experimental inquiries of the 
laboratory, the question of economy plays no part. It is the 
art of separating and combining substances which the 
student follows there, not the art of making money. That 
education of judgment and decision, of choice of means 
for ends which the exigencies of daily practice give, cannot 
be imparted in the school. 

In mechanical engineering the same principle is illustrated. 
The highest department in this art is that of construction, and 
in this department the highest function is the designing of 
machinery. Now, the most perfect knowledge of the theory 
of a machine and its mathematical relations, of the strength 
of materials, or the economical use of power, will not suffice 
to qualify a man to design a machine ora system of machines, 
for the reason that in this work an element must be con- 
sidered not at all included in theoretical knowledge, namely, 
the element of economy in the manufacture, as well as in 
the operation of the machine. A machine, any part of 
which requires for its manufacture a tool (such, for instance, 
as a peculiar lathe) which is not already possessed by the 
manufacturer, and which, after the construction of this one 
part, would not be necessary or useful for other work—such 
a machine could not be profitably built. In other words, 
machines must be so designed, in a large majority of cases, 
as not to necessitate the construction of other machines to 
make them ; and the planning of machinery, so that it shall 
be at once economical and durable in operation and simple 
and cheap in construction, is not merely an important in- 
cidental duty; it is absolutely the chief and most difficult 
duty of the mechanical engineer. 


THE PASHIUBA PALM OF BRAZIL, 

Among the many wonders of the region of the Amazon 
river (now being traversed by Professor James Orton, and 
described by him in the series of létters in the course of 
publication in our pages), there is none more marvelous 
than the vegetation,"of which the singularity of the species 
is as remarkable as their prodigous fecundity. 

We present herewith an engraving of the pashitiba or 
paxitba palm tree of Brazil (iriartea exorrhiza), which cer- 
tainly ‘‘ bears off the palm” for eccentricity of growth. The 
first sight of this tree, says The Garden, suggests the idea 
that some careful hand has been at the trouble of placing 
round its base a tree guard to protect the stem, somewhat 
after the manner in which the trees in our parks are railed 
and fenced in from cattle. A nearer approach, however, 
discloses the fact that the supposed tree guard is neither 
more nor less than the roots of the tree itself, which are dis- 
posed in this strange fashion. These roots are of the kind 
known as aerial, and spring from the trunk above the ground, 
new ones being successively produced from a higher point 
than the last. They take an oblique or diagonal direction 
unttl] they reach the ground, into which they descend and 
root themselves. As fresh ones appear, those underneath 
decay ani die off, leaving the tree supported by a hollow 
cone of roots, which is sometimes so high that a man may 
stand in the center, with the stem of the tree, 60 or 70 feet 








THE PASHIUBA PALMZJOF BRAZIL. 


in length, immediately over his head. These roots are 
densely covered with small, hard, tubercular prickles, and 
are used by the natives as graters for reducing tho inside of 
the cocoa nut to a pulpy mass, to be boiled with rice and 
water. The same peculiar mode of growth is exhibited by 
iriartea ventricosa, and several alllee species. 

A Quick Change of Gage, 

The Grand Trunk Railway Company of Canada have late- 
ly been changing the gage of a considerable portion of their 
lines from 5 feet 6 inches to the standard of 4 feet 8} 
inches. 

Onthe main line from Stratford, Ontario, to Montreal, a 
distance of 421 miles—or, including sidings, 500 miles—1510 
men were employed to do the work, the staff thus averag- 
ing 34 men per mile of main line. The engineer of the 
Grand Trunk line, Mr. E, P. Hannaford, laid out the work 
personally by going over the road by hand car, arrenging 
each gang in position, and laying out the details of working. 
To each 15 miles of main line an overseer was appointed, 
and these overseers reported progress to theengineer. Fach 
gang of men had their allotted work, and, when they had 
completed it, reported to their overseer. 

After the passing of the last train, it took each overseer 
from 8} to 5 hours to narrow his district of 15 miles; so that 
had the main line been cleared of cars so that all these 
overseers could have commenced at the same time, a maxi- 
mum of 6 hours would have completed the work of 500 
miles of main line and sidings. As it was, some of the main 
line was taken possession of on a Friday noon, and the 











balance, on Saturday at daybreak. The whole was completed 
and trains running on the afternoon of the second day from 
commencement, 
rr 
A Novel and Simple Electric Light, 

Dr. Geissler, of Bonn, Germany, whose name is insepara- 
bly associated with some of the most bevutiful experiments 
that can be performed by the agency of electricity, makes 
an electrical vacuum tube that may be lighted without 
either induction coil or frictional machine. It consists of 
a tube an inch or so in diameter, filled with air as dry as can 
be obtained,and hermetically sealed after the introduction 
of a smaller exhausted tube. If this outward tube be rubbed 
with a piece of flannel, or any of the furs generally used 
in exciting the electrophorus, the inner tube will be illu- 
mined with flashes of mellow light. The light is faint at 
first, bat gradually becomes brighter and softer. It is mo- 
mentary in duration: but if the tube be rapidly frictioned, 
an optical delusion will render it continuous, If the opera. 
tor have at his disposal a piece of vulcanite, previously ex- 
cited, he may, after educing signs of electrical excitement 
within the tube, entirely dispense with the use of his flan- 
nel or fur. This will be found to minister very much to his 
personal ease and comfort. He may continue the experi- 
ments, and with enhanced effect, by moving the sheet of 
vulcanite rapidly up and down at a slight distance from the 
tube. This beautiful phenomenon is an effect of induction. 
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ASTRONOMICAL NOTES. 
OBSERVATORY OF VaAssAR COLLEGE. 


For the computations (which are approximate only) and 
for most of the observations contained in the following notes, 
I am indebted to students. M.M, 

Positions of Planets ter December, 1873. 
Mercury. 

Mercury rises on the 1st at 6h. 57m. A. M., and sets at 4h. 
25m. P. M. On the 3ist it rises at 6h. 8m. A. M., and sets 
at 3h, 14m. P. M. 

On the 10th, Mercury and Venus wili be in conjunction, 
the latter being two degrees south of Mercury. They should 
be iooked for in the morning before sunrise. 4 

Venus. 

At this time (November 15) Venus is very brilliant be- 
fore sunrise. On the 10th Mercury will be near it, and Ju- 
piter will precede them and come to the meridian four hours 
in advance of them; all three should be observed in the 
early morning. 

Deceraber 1, Venus rises at 5h. 28m. A. M., and sets at 
Sh. 26m. P. M. December 31, Venus rises at 6h. 37m. A. M., 
and sets at 3h. 37m. P. M. 

Mars, 

Mars is at this time (November 15) approaching Saturn, 
Saturn’s apparent motion being much slower than that of 
Mars, and both being eastward. They can be seen well only 
in the early evening hours. After the 20th of November 
Mare will be east of Saturn, and will steadily diminish in 
its apparent diameter. 

Mars rises December 1 at 11h. 10m. A, M., and sets at 
8h. 39m. P. M. On the 31st, Mars rises at 10h. 18m. A, M., 
and setsat 8h. 42m. P. M. 

Jupiter, 

Jupiter rises December 1 at 1h. 9m. A. M., and sets at th. 
2im. P.M. Jupiter rises December 31 at 11h. 22m. P. M., 
and sets at 11h. 30m. A. M.,-its diurnal path being for the 
whole month nearly in the celestial equator. This planet is 
becoming more and more favorably situated for observation, 
and its apparent diameter steadily increases until the last of 
March. 





Saturn, 

Although Saturn is not in a good position for observation, 
being far south in declination, and therefore low in altitude, 
yet with a telescope of moderate power its ring can be seen 
and perhaps one of its moons. With a large telescope, the 
ring can be seen to be divided, belts are observed on the 
hody of the planet, and five or more moons circling around. 

December 1 Saturn rises at 10h. 41m. A. M., and sets at 
8h. 4m. P. M. December 31 Saturn rises at 8h, 54m. A. M., 
and sets at 6h. 2im. P. M. 

Uranus, 

Uranus having set on the Ist of December at 11h. 20m. in 
the morning, rises again at 8h. 59m. in theevening. On the 
Sist it sets at 9h. 19m. in the morning, and rises at 6h. 87m. 
in the evening. It is among the small stars of the constel- 
lation Cancer. 

Neptune. 

Neptune rises December 1 at 2h. 25m. P. M., and sets at 
3h. 80m. A.M. Onthe 81st it rises 27m. after noon, snd 
sets at 1h. 29m. after midnight. It is very near the star 
o Piscium. 

Meteors, 

A lookout for meteors was kept up on the morning of Nv- 
vember 14 from midnight until 6h. 30m., eight students be- 
ing employed, who divided into sets of two, each set being 
relieved after half an hour’s watch. The night was remark- 
ably fine, but not more than 200 meteors were seen, and of 
theee not more than three fourths seemed co radiate from 
Leo, the point of departure for the meteors of the 18th and 
14th of November. ? 

Sun Spots, 

Daily photography of the sun at noon, the record extend- 
ing from October 22 to November 14, shows that the dis- 
turbances of spots and facule have been comparatively 
slight. From the 23d the spots, then being very few and 

mall, increased slightly in number, but on November 1 
here was only one exceedingly small spot near the center of 
he disk, which, by its position, could not have come from 
any of those which appeared on the 30th (the 3ist being 
cloudy}. From November 4 to November 5, there was a 
marked change, a pair of spots of equal size uniting, while 
the resultant spot was larger than the sum of the original 
two. On the 10th, a group of fourteen small spots was scat- 
tered over an areaa third of the diameter of the disk in 
length, and in breadth about one half its own length. On 
the 11th this group had begun to pass from view, owing to 
the revolution of the sun on its axis; and by the 14th, cloudy 
days intervening, it had disappeared entirely. Facule have 
been visible nearly every day, and were of considerable ex- 
tent on October 28th and 29th. 
Barometer and Thermometer, 

The meteorological journal from October 15 to November 
15 gives the highest barometer, October 15 and November ™ 
805: the lowest barometer, October 80, 29°48; the highest 
thermometer, October 19, at 2 o’clock P. M., 71°; the lowest 
thermometer, November 7, at 7 o’clock A. M., 20°. 

Amount of Bain, 

The rain which fell between the night of October 26 and 
the afternoon of October 27 amounted to 0°91 inch. 

The rain which fell besween the evening of November 7 
and the evening of November 8 amounted to 0°65 inch. 

De. Hvcers has discovered, by the movement of [the 
lines in the spectrum, that the star Arcturus is appreaching 
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THE NEBULE. 


————— 
BY PROFESSOR C. A. YOUNG. 





Scattered here and there through the sky are thousands 
of little luminous clouds, for the most part so faint as to be 
visible only with powerful telescopes. These are the nebulz, 
which to the modern astronomer are objects of great and in 
creasing interest. A few of them, perhaps a dozen, can be 
discerned by the naked eye; of those visible in our northern 
hemisphere, the brightest, situated in the girdle of Andro. 
meda, is favorably placed for observation in the autumnal 
months; while the second in order adorns the winter sky as 
the most beautiful, if not the most conspicuous, of the celes- 
tial gems which form the wonderful constellation of Orion. 

The total number at present known is not quite 8,000, but 
every new investigation increases the catalogue. Many of 
them consist of separate stars divided by dark spaces, and 
are known as clusters; others exhibit starry points on a 
bright back ground; these are said to be resolvable; the 
majority, however, show no structure, but even under the 
highest telescopic power remain mere blotches of hazy light ; 
and among those which thus defy all attempts to resolve 
them are some of the brightest. In form they are most com- 
monly oval, and somewhat brighter in the middle. Some- 
times the condensation is so great that the central point ap- 
pears like a star surrounded by a nebulous atmosphere. In 
many instances, they are nearly circular and of uniform 
brightness throughout, and these are called planetary 
nebula. There are also a few annular nebule, which are 
darker at the center, and seem to be rings of the shining 
mist; and there are double nebulz, which, like the double 
stars, probably revolve around each other in elliptic orbits; 
and spiral nebule, whose filaments are so arranged as to 
suggest almost irresistibly the idea of a whirlpool-like move- 
ment of the whole mass. Besides these, there are a multitude 
in which the nebulous matter is distributed in streaks and 
patches of most fantastic and unaccountable formation. To 
this class belongs the nebula of Orion. 

Unless nearer to us than the stars(which there is no rea- 
son to suppose), even the smallest of these objects must 
greatly exceed the dimensions of our whole solar system ; 
and yet our outside planet Neptuneis so distant from the 
sun that the swiftest express train would require nearly 
8,000 years to make the journey. And the great nebule 
exceed the small by many thousand times in bulk. 

But what are they? The elder Herschel, who was the 
first to make a careful study of the subject, concluded that 
many of them at least are masses ofa peculiar cloud-like sub- 
stance, mainly gaseous,—the material out of which worlds 
are formed,—and falling in with Laplace’s theory, he thought 
that in these objects we have instances of starsa-making. But 
when some thirty years ago it appeared that every increase 
of telescopic power resolved more and more of them into 
stars, a different theory prevailed, urged especially by cer- 
tain astronomers who considered the hypothesis of Laplace 
to be hostile to revealed religion. They jumped to she con- 
clusion that all the nebule are merely clusters of stars, the 
component stars themselves being as large as the uther suns 
which constitute our stellar system, and separated from each 
other by intervals as vast, but so remote from us that even 
such suns and such abysses are confounded into these little 
whiffs of haziness. 

This is the view of the matter presented by many of the 
popular astronomical works still current, and even in some 
of our text books; but fascinating as it is, it is demunsirably 
incorrect, and Herschel’s original doctrine is much nearer to 
the truth. Time would fail to indicate the many facts which 
prove that the nebulz (and star clusters too) really belong to 
our stellar system, and are no farther from us than the stars, 
but are scattered through the star depths,and that not without 
pretty well marked laws of distribution. For this we must 
refer to the works of Struve, Abbe, Proctor, and others who 
have discussed the subject. 

But though such evidences are really conclusive, they 
would probably have produced but slow conviction had not 
the spectroscope intervened, and by a single observation so 
settled the main fact of the gaseous nature of certain nebule 
as to render contradiction impossible. It was in 1864 that 
Huggins first applied the new instrument to the study of 
these objects, and the very first he examined gave him a 
spectrum of three bright lines. This of course is absolute 
demonstration that the nebula in question is mainly a gase- 
ous mass of no great density; and could the lines be identi- 
fied with those of terrestrial substances, its chemical consti- 
tution would be known. In fact, one of the lines apparently 
coincides with the so called F line in the spectrum of hydro- 
gen, and a fourth, since observed in some of the brighter 
nebulz, also coincides with another line in the spectrum of 
the same gas. The brightest line of the whole is in the 
green, and very near the principal double line of nitrogen; 
so near indeed that at first Mr. Huggins supposed it to indi- 
cate the presence of that gas. At present, however, he thinks 
it certain that the coincidence is only approximate and acci- 
‘dental, and that the line is due to some other element, as yet 
unrecognized. The remaining line is also of unknown 
origin. 

Not all the nebulw give a bright line spectrum. Those 
which the telescope resolves into stars present a continuous 
spectrum like that of the sun; those which are classed as re- 
solvable usually show bright lines upon a faint continuous 
background ; and some of the brighter iresolvable nebule 
(notably the great nebula in Andromeda) give a simple con- 
tinuous spectrum like the clusters. It must be remembered, 
however, that such a spectrum may come from gas under 
strong compression, 2s well as from incandescent solids or 
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spectrum of bright ‘lines show the same lines, so far as yet 
observed, and that the appearance of the lines indicates that 
the gaseous matter is but slightly compressed, and at a tem- 
perature much lower than that of the sun and stars. 

It would seem, therefore, that we are to consider the neb- 
ule as great clouds of gas, probably sprinkled throughout 
with minute solid and liquid particles. Whether they are 
luminous from simple elevation of temperature, as ordinari- 
ly understood, or in some other way more analogous to phos- 
phorescence, is not certain. They are in various stages of 
lecting themselves around a single center to form a single sun. 
condensation; some granulating into star dust, and some col- 

The distance and dimensions of a nebula have never yet 
been determined. A year or two ago, indeed, it was an- 
nounced by an English observer that he had detected a par- 
allax of nearly two seconds of arc in a nebula situated in the 
constellation of Ursa Major. This would correspond to a 
distance about one half as great as that of @ Centauri, our 
nearest neighbor among the stars. But the observation has 
not been confirmed, and deserves but little confidence. 

Of course, if the nebule are such bodies as have been de- 
scribed, they ought continually to change in form and ap- 
pearance; and in fact the best observations upon those in 
Orion’s sword and near 7 Argus seem to indicate actual alter- 
ations within the last fifty years. Yet the observations are 
so difficult, and what is seen depends so much on the ob- 
server, his instrument, and the purity of his atmosphere 
that great caution must be used in coming toany conclusion 

From what has been said it is easy to understand the in- 
terest with which astronomers regard these objects. It 
almost seems as if in studying them we might come to wit- 
ness for ourselves the building of suns and systems. —Boston 
Journal of Chemistry. 





A Whale Caught by a Telegraph Cable. 
We published some time agoa drawing of a portion of 
the Singapore ocean telegraph cable, which had been 
pierced and injured by the lance of asaw fish. We have 
here to chronicle an accident of a still more extraordinary 
nature, by which the Persian Gulf cable was broken. The 
particulars are given in Engineering: 

‘“‘The cable between Kurrachee and Gwadur (a distance 
of about 300 miles) suddenly failed on the evening of the 
4th of October. The telegraph steamer, Amber Witch, 
under the command of Captain Bishop, with the electrical 
and engineering staff under Mr. Henry Mance, proceeded on 
the following day to repair the damage, which, by tests 
taken at either end, appeared to be 118 miles from Kur 
rachee. The cable was successfully grappled within a 
quarter of a mile of the fault. 

‘“‘The soundings at the fault were very irregular, with 
overfalls from 30 to 70 fathoms. On winding in the cable 
unusual resistance was experienced, as if it were foul of 
rocks; but after persevering for some time, the body of an 
immense whale, entangled in the cable, was brought to the 
surface, where it was found to be firmly secured by two and 
a half turns of thé cable immediately above the tail. Sharks 
and other fish had partially eaten the body, which was 
rapidly decomposing, the jaws falling away on reaching the 
surface. The tail, which measured fully 12 feet across, was 
perfect, sad covered with barnacles at the extremities. 
“Apparently the whale was, at the time of entanglement, 
using the cable to free himself from parasites, such as bar- 
nacles, which annoy whales very much; and the cabie hang- 
ing in a deep loop over a submarine precipice, h» probably, 
with a fillip of his tail, twisted it round him, and then came 
to an untimely end.” 

This is, without exception, the most extraordinary acci- 
dent that has happened to any submarine cable which has 
come within our knowledge, although many strange acci- 
dents have arisen. In one case the cable across the river 
Yar, ia the Isle of Wight, was broken by a bullock, which, 
falling overboard, got entangled in the cable, finally break- 
ing it. 


A Novel Contest between Horseshoers, 

The horseshoers of New York and Brooklyn bave been 
excited for a month past over a wager made between John 
Burns and George Boyle as to which of them could make a 
greater number of shoes in a specified time. Both men 
work in Brooklyn. Burns bet Boyle $50 that the latter 
could not turn out as many shoes as he could in eight hours. 
A day was assigned forthecontest. Several hundred horse- 
shoers from New York and New Jersey were attracted to 
Brooklyn to witness the contest, and considerable money 
was staked in outside bets on the result. Work was begun 
at eight o’clock, Burns being at Slavin’s shop in Atlantic 
avenue, and Boyle at his brother’s shop in Livingston street. 
Burns was watched by Pat. Boyle, and his opponent by 
Slavin. Each of the contestants had a ‘‘ helper” and used 
the following described material: Pwo dozen and a half 
pieces of iron, an inch and aa eighth wide by nine sixteenths 
of an inch thick; two dozen and a half, an inch by nine 
sixteenths ; two dozen and a half, an inch by half an inch, 
two dozen and a half, an inch by seveneighths. Each piece 
of iron was 18 inches in length. 

Both shops were crowded throughout the day, the specta. 
tors going from one to the other to watch the progress of 
the work. In seven hours Boyle made 10 dozen shoes, and 
at the expiration of the eighth hour he had turned out just 11 
dozen and 10 shoes to his opponent’s 11 dozen. Boyle was 
accordingly declared the winner. His was the fastest work 
that has ever been performed. 








THE largest bar of gold ever produced was lately made up 
for exhibition at Helena, Montane. Its value was $50,000; 
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weight, about 172 pounds; fineness, 900. 
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DECISIONS OF THE COURTS. 
United States Circuit Court--District of Massachusetts, 
L. C. CHASE 08. EDWARD WESSON ¢t @/,—PATENT HALTER. 


The complainant having been long in the enjoyment of his patent. a pre 
liminary injunction was ordered restraining the defendants from infringing 
it, notwithstanding affidavits were filed showing that articles embodying 
the alleged invention had been in use before the complainant made it, 
= ng evidence to the contrary, and none of the articles being pro- 

uced. 

SHEPLEY. J.: 

Limiting the first claim in this patent to that only which was invented by 
the patentee—4. ¢., his device, as described in his specification, ef such a 
mode of attaching a halter dee or o'her harness ring to a halter or harness 
strap by meanr of rivets, in the described mode, passing through holes in 
the described Seages of the dee or ring without the necessity of sewing, 
and dispensing with the use of any other material to form the “ lap,” in the 
mode and for the purpose described—the patent is for a different invention 
from that described in the patent to Samuel! C. Hawkins, No. 21,674, granted 
October 5, 1838, which is relied upon to prove want of novelty in complain- 
ant’s invention 

No exhibit is produced of any such harness ring with two flanges as some 
of the affiants on the part of respondents testify were in use vefore the 
date of the complainant's invention. The affidavits introduced by the com- 
plainant throw very grave doubt upon the question of the existence of any 
such devices at the dates indicated. These doubts are greatly confirmed by 
the omission to produce as exhibits in the case any such harness rings a8 
the witnesses describe, which could easily have been produced if they had 
existed and been in use for so long a time. It is not, therefore, at this stage 
of the case, necessary to decide what effect they would have upon the 
plaintiff's patent if the court were satisfied of their prior use. 

As the plaintiff has been long in the enjoyment of his rights under the 
pees, and there is no doubt upon the oY of infringement, the 
~— rrr will issue as prayed for in the bill, until the further order of the 

George E. Betton, for complainant. 

George L. Roberts, for defendants. 
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Improved Pen and Pencil Case. 

Charles H. Streightofi, New York city.—This invention has for its object 
to furnish an improved pencil case which shall be so construeted as to form 
a longer handle when the pencil is extended than when constructed in the 
ordinary manner, and a still longer handle when the pencil is drawn in and 
® pen extended. The invention consists of the slot of the inner sliding 
tube, made with an offset in the middle part of said tube, and with its rear 
part parallel to but not in line with its forward part. 


Improved Harness Mounting. 

Thomas Fawcett, New York city.—This invention consists in the improve- 
ment of terret rings which are covered with leather, the edges of the leath- 
er being sewed together on the inner side of the ring. A metallic band is 
then slipped into the ring to cover the sewing and receive the wear. In 
putting the coverings on the mountings, the edges of the leather are received 
into grooves or rabbets in the ring, which hold the edges In place when an 
inner ringisintroduced. By thisimprovement these mountings, it is stated | 
are greatly improved in appearance, rendered more durable, and can be pro- 
duced at less expense than by the old method of manufacture. 


Improved Ferry Boat for Trains of Cars. 

Frank Cass, New Orleans, La.—This invention consists of a truck on a 
railway car ferry boat, mounted on a series of screws on each side and ar- 
ranged with vertical guide posts. The screws of each side are geared to a 
line shaft running the whole length of the truck. At one end, the two 
line shafts are geared together and connected with a power mechanism, 80 
that the railway track can at any time be adjusted up or down to coincide 
with the shore tracks, so that the rising and falling of the tide will not in- 
terfere with the running of the cars on and off the boat. 


Improved Lightning Red. 

Joseph J. White, Juliustown, N. J.—The object of this invention is to 
improve lightning rods, by rendering them more durable and easily made 
and more permanently joined together; and it consists in the joint, and in 
such a construction of the rod that the pieces slip together, and the ends 
lap past each other and ferm the joint. Two rivets pass through the joint 
at right angles to each other, thus securely binding the parts together, and 
making the joint the strongest part of the rod. 


Improved Measuring Faucet. 

Jacob Schalk, Jr., Guttenberg, N. J.—This self-measuring faucet consists 
of two faucets combined and a measuring cup. When a hollow plug is 
turned so that two orifices correspond in position, !n whole or in part, the 
liquid in the can will run down into and fill the cup. When the orifice is 
closed, the orifice in the plug is brought in communicatton with an air tube, 
which subjects the contents of the cup to atmospheric pressure, and allows 
a free discharge thereof. The plugs of the faucets are connected by means 
of a gear wheel on each. The receptacle is placed beneath the discharge 
tube and the plug turned, which, by virtue of the gear wheel, turns the in- 
ner plug and closes an aperture. The liquid in the cap (and no more) fs 
consequently discharged. When that quantity is drawn off, the faucet is 
turned back and the cup immediately fills, and it is ready to be again dis- 
charged. 

Improved Children’s Carriage. 

Thomas Galt, of Rock Is:and, [1:.—This invention consists of the body of 
a cnild’s perambulator mounted on the frame with rockers,so that it can 
be used a8 & cradle as well as a perambulator when it may be required to do 
so. Hooks are attached to fasten the body, so that it will not rock when it 
is not desired. 

Improved Evaporating Pau. 

David Watson, ot Mexico, Mexico.--The invention consists in providing the 
evaporating pan or vessel with a channel or canal surrounding the same at 
the top, and leading at the ends into a filter, which is in communication 
with said pan or vessel near the bottom, the object of such arrangement 
being to receive the overflow caused by ebullition of the saccharine juice 
and filter or strain the same before it again enters the vessel. 


Improved Street Sweeping Machine. 

Leslie J. O’Connor, of Chicago, I1l.—This invention is an improvement 
in street sweeping machines of the class in whieh a fan is employed 
to draw the dust away from the rotary brush and into a suitable re- 
ceptacle. The improvement relates to the arrangement of «@ train of 
driving gears for communicating motion from one of the truck wheels 
to the brush, in combination with vertically adjustable supports for 
said brush, whereby the raising and lowering of the same does not in 
any way obstruct or interfere with the train. Te invention also re- 
lates to the arrangement of a curved sheet metal hood directly over the 
front upper portion of the rotary brush, and having a pipe leading from the 
center thereof to carry off the dust. The machine is designed for removing 
snow from street railways as well as dust, and the broom is extended each 
side beyond the truck wheels as much as it is desired to remove the snow 
from each side of the track. 

Improved Car Starter. 

Benjamin F. Oakes, of Milford, Me.—The object of this invention is to 
provide means for moving railroad cars by hand and by one man power ; 
and it consists in a lever having a head adapted to be pivoted directly or 
indirectly to the drawhead of a car at its middle, and provided at each end 
with an arm, having a gripe so that the lever may be vibrated horizontally 
to each clamp arm, acting alternately to hold the rail and give purchase to 
the operator. 

Improved Oil Can. 

William G. Cowell, of Wallingford, Conn.—The invention consists in 
using a can to hold oil, a heater pipe to keep it in a melted state, and a pump 
to discharge it from the can, all being combined to operate together. The 
pipe may connect at the upper end with the exhaust pipe of a steam engine, 
or with the hot feed water pipe of a hot air reservoir,so that it can be 
readily attached at any time to be heated. lt may be coiled within or 
around outside of the can, or a jaeket may surround the can wholly or in 
part, with pipe tions to duct the heating medium into and out of 
it. This plan is preferable to the ordinary method of setting the can on a 
stove to heat the oil. 

Improved Seed Pianter and Fertilizer Distributer. 

Richardson Montfort, o* Batler, Ga.—This invention relates to an ar- 
rangement of vertically adjustable shoes or supplementary seed distribut- 
ing hoppers with stationary receiving hoppers, whereby the delivery of 

seed from the latter to the former may be conveniently and perfectly con- 
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Improved Flour Bolt. 

William Goshorn, of Waterloo, Pa.—The object of this invention is to 
improve the old ree] bolt in such a manner that the flour is cooled in bolt- 
ing, 80 as to be fit for Immediate packing; that It bolts faster and cleaner, 
and requires Jess cloth, which lasts longer time, as no middlings or bran re- 
mains in the bolt, offering thereby less opportunity for injury or destruc- 
tion by insects. The invention consists in arranging the flour bolt in up- 
right position, with stationary cloth, and a fan with straight and curved 
partitions. 


Improved Stove Pipe Thimble. 

Thomas D. Slauson, of Havana, N. Y.—The objeci of the ‘nveation is to 
furnish an improved casing for conducting stove pipes through wooden 
partitions, which is easily fastened in position, protects the lathing fully 
against any danger by fire, and leaves no communicating holes between the 
rooms, being fully covered by the plastering. It cons.sts ina double casing, 
which is attached suitabiy to the wooden partition, being provided with 
bent up face pieces and side perforations, through which the circulation 
of the air around the inner casing ie kept up. 


Improved Automatic Gate. 

George W. Olbert and William Young, of Barr’s Store, I1].—The improve. 
ment consists in a pendent swinging gate, connected by means of cranks 
and rods with pivoted levers, which are arranged horizontally and paralle! 
to the roadway, so that,when a vehicle whee) is run on to one of said levers, 
the gate will be thrown by the superior weight of the vehicle into a nearly 
vertical position, leaving the passa*e way unobstructed. 


Improved Children’s Carriage, 

Albert F. R. Arndt, of Detroit, Mich., assignor to himself and W. Doeltz. 
of same place.—The object of the invention is to so improve the child's 
carriage in common use that the handle part mey be detached and applied 
at pleasure either to the front or rear of the body. For storage during the 
winter months, svace is saved by the disconnection of the handle, which is, 
in many cases, a great convenience. The invention consists in attaching, 
to the front and pear ends of the carriage, sockets for the handle ends, into 
which the latter lock by means of suitable spring catches. 


Improved Check Rein. 

George J. Townley, of Parma, Mich.—This invention consists in a check 
rein attached to the head stall on each side of the horse’s head. A pulley is 
fastened by a frame to thiayein. One end of a strap is passed around the 
pulley coupled with the 2 il check rein, and extends back within reach 
of the driver. This rein gives the driver ccmplete control ef the horse, as, 
by the purchase which he obtains by means of the pulley, he can draw the 
check just as tight as he pleases, and stop him or check his speed if he is 
disposed to be unruly, or attempts to run away. 


Impreved Mede of Securing Wheel Hubs to Shafts. 

Edwin Sanford, of Hartford, Conn.—Ffor fastening pulleys,cog wheels, 
etc., on the shafts in a way to save the expense of boring the hubs, turning 
the shafts, and fitting the wheels to the shafts, it is proposed to cast the 
wheels with their holes a little larger than the shafts, and with three or 
more grooves in sa‘d holes, in which gibs or keys are fitted. On the latter 
the wheels are secured and trued to the shafts by set screws, screwing 
through the hubs and clamping the gibe on the shafts. 


Improved Apparatus for Cleaning Cesspools, Sinks, etc. 

J.P. Florimond Datichy, Brooklyn, N. Y.—The object of this invention is 
to improve the machines for emptying and cleaning sinks, privies, cesr- 
pools, sewers, marshy lands, etc., in a perfectly odorless manner, so that 
the work can be done in the day time without the least discomfort and 
annoyance to the occupants of the dwellings, and without the use of sep- 
arate machines by which the vacuum in the tank is created. The invention 
consists of a tank of suitable capacity, which is provided with double act. 
ing pneumatic pumps and all necessary appurtenances to insure the effi- 
cient working of ail the parts. The tank is carried on a four wheeled truck 
of suitable strength, and the vacuum is created by the hind wheels working 
the air pumps by eccentrics, said action to be discontinued by the applica- 
tion of a regulating gear, which frees the piston from its shaft, according 
to a gage placed on a cupola connected with the tank, which assists, also, 
the perfect working of the machine. 


Improved Toy Device for Making Seap Bubbles. 
Samuel B. Bliss, New York city.—The object of this invention is to fur- 
nish, for the amusement of children, a toy instrument by which soap bub- 
bles may be easily and quickly produced, witheut the spilling of soap water 
and other inconveniences. The tnvention consists, mainly, in the arrange- 
ment ofa double tubular casing for soap and soap water, with an air pipe 
and exit tube, in which latter the quantity required is regulated bya suit- 
ably constructed valve arrangement. 


Impreved Internal Spring Coupling and Brake. 
Léandre Mégy, José De Echeverria and Felix Bazan, Paris, France.—This 
coupling system is based on the use of one or several blade springs suitably 
curved, inclosed within a hollow drum or pulley, and working by their own 
expansive force, which keeps them pressing more or less closely against the 
internal cylindrical face of the said drum or pulley. This expansive force, 
independent of any exterior action, causes a close adhesion of the said 
spring to the hollow pulley, which makes them, as it were,a single piece by 
preventing their sliding on one another, and this adhesion can only be de- 
stroyed by an impulsion from the exterior. It follows, therefore, that, if 
one of the two mentioned pieces, either the spring or the pulley,is set in 
motion, it naturally carries along the other one, 80 long as the resistances 
which the latter has to overcome are insufficient to produce the sliding of 
the said pieces on each other, or so long as the adhesion bet ween the spring 
and drum is not destroyed, either completely or partially, by any exterior 
action. The self-acting brake is claimed to afford security for the handling 
of the heaviest loads. Theascending movement being caused by the effect 
of the adhesion of the spring to the pulley, then if this adhesive force was 
able to raise the load it will, of course, be able to maintain it in suspension 
at any period of its ascent. The workman has noratchet to lift up, no kind 
of operation to perform in which he could make a mistake; he has only to 
turn the crank round to cause the load to ascend, to weigh lightly on the 
same crank in a contrary direction in order to cause the said load to de- 
scend ; he may, at pleasure, regulate the descending speed and stop it atany 
moment by only letting go the handle, having no effort to make, no danger 
to run, since the crank does not revolve when the load moves down, so that 
he has nothing to preoccupy his mind. The almost instantancous stoppage 
which takes place when suddenly letting loose the handle cannot have any 
hurtfal effect on the chain, for the active impulse fs employed only to cause 
the spring to slide till that impuise is annulled by the friction of the latter 
on the pulley. 


Improved Oscillating Gland for Flowing Oil Wells. 
George Finton, Meadville, Pa.—This invention relates to an apparatus 
which is fastened to the top of the casing to prevent the escape of ofl or 
gas during the process of drilling oil wells; and it consists in a ball and 
socket gland which permits the rope from which the iron tool is suspended 
to pass through the gland oi! and gas tight, and to move up and down in the 
act of drilling without permitting either oil or gas to escape, except 
through proper orifices. If ofl escapes, it may be conveyed to an of) tank, 
and if gas escapes it may be conducted off to a distance, so as to avoid 


danger. 


Improved Method of Propelling Boats. 
Abram Beekman. New York city.—To the bar or lever of the paddle are 
hinged two blades in such a way that when moving forward through the 
water the pressure of the water will close them. These are kept from clos- 
ing against each other by one or more stops, interposed between them and 
attached to the bar, so that as the paddle begins to make the stroke the 
pressure of the water may open or spread the blades so as to present the 
greatest possible surface. The upper ends of the bar are designed to be 
attached to the shafts, which are arranged £0 as to be operated independ- 
ently of each other. Tne shafts are placed in line with each other, and a 
pintle may be attached to the end of one shaft to enter a socket In the end 
of the other shaft. Levers are attached to the {nner parts of the shafts, 
extending above and below said shafts, and having handles attached to 
their upper ends and foot rests attached to their lower ends, s0 that the 
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Improved Fastening for Bedsteads. 

James M. Baird, Wheeling, W. Va.—The object of this invention is te pro 
duce a simple and reliable means for connecting converging ratle, boards, or 
pieces of articles of furniture, so that such converging or joining pieces 
may be firmly held together, but so that they can be readily taken apart. 
The invention consists in the application, to such converging pieces, of 
wedge-shaped or oblique edged blocks, of which one is attached to each 
piece in such position that the two blocks, when overlapping each other 
with thet: oblique faces, hold the pieces to which they are attached proper- 
ly together. 


Improved Shears. 

Allen Lapham, Paterson, N. J., assignor to himself and Orville W. Leon- 
ard of same place.—This invention consists of a compound lever arrange- 
ment of one of the arms or handles of the shears, to increase the leverage. 
The handle or arm is in two sections, of which one is a part of the blade, 
terminating a little beyond the pivot by which the two blades are connectedg 
together, and is pivoted at said end to the other section a short distance 
above its lowerend. The latter is connected by a link to the handle for a 
fulcrum. It extends from the pivot which connects the two sections along 
with the other handle to its end. A wider sweep and more power is thus 
given to the blades. The improvement is designed more particularly for 
the “ snip " shears used by tinners and others for cutting sheet meta). 


Improved Picture Frame. 

Felix Reifschreider, New York city.—This invention consists of a round 
or oval frame, of wood, metal, or other material, covered with velvet or 
other cloth, and the cover secured at the edges by orname tal spun metal 
bands, in addition to being glued to the surface of the metal or wood 
portions. 


Improved Moerdant for Dyeing. 

Gustav A. Hageman, Copenhagen, Denmark.—This invention relates to 
the mordant chemically known as acetate of alumina. Acetate of soda is 
caleined to an anhydrous or a monohydrous state, and then pulverized by 
means of a fine sieve. The finest powder is removed and mixed with a fresh 
charge of hydrous acetate to be calcined. The coarser powder of average 
fineness is separated by another sieve, and forms the part prepared for use. 
Sulphate of alumina fs ground and then sifted in a similar manner. The 
two coarse grained powders thus obtained are then mixed with each other, 
preferably by sifting both at the same time through an open sieve, and the 
mixed powder ts ready for packing. The sulphate of alumina may be uecd 
in the form of crystal alum, concentrated alum, aluminous cake, etc. 


Improved Elastic Seat for Railway Rail Joints. 
Lewis Scofield, Jr., Atlanta, Ga.—This invention is an tinprovement in 
cushioning the joints of railroad ratle ; and relates more particularly to a 
socket plate for the rubber cushion, which ts provided with end flanges to 
adapt the cushion for use with wooden sleepers or cross ties. 


Improved Boiler Feeder. 
Rafae) Rafael, Havana, Cuba.—The object of this invention is to furnish 


an automatic water feeder for steam boilers. There is a many chambered 
cylinder, the periphery of which is provided with cogs, which engage with 
a perpetual screw of the driving shaft, by menns of which the cylinder is 
slowly revolved. The cylinder is placed between two plates, which are 
secured together by bolts. The cylinder vevolves watertight between 
these plates, the contact surfaces being ground so as to make tight joints, 
and still allow the cylinder to revolve. The feed water descends through 


a pipe and fills one of the chambers, the air contained in the chamber being 
forced out through an upper pipe, in which the water riscs to a level with 
that in the tank. Powerbeing applied tothe pulley on the worm shaft, the 
cylinder is slowly revolved, and the full chamber is carried round to the 
discharge pipe, while other chambers are filling and being moved in the 
same manner. When the chamber reaches the discharge pipe, the water is 
subjected to boiler pressure of steam by means of the steam pipe; and if 
there is a deficiency of water in the boiler, the water in the chamber will 
fall by ite own gravity, and the chamber will move along filled with steam 
until it reaches orifices in the upper plate, when the steam will be dis- 
charged. The cylinder thus keeps revolving, and the chambers constantly 
discharge water in sufficient quantity to keep the water in the boiler up 
to the desired level, 
iimproved Water Wheel, 

Eli Overton, Utica, N. ¥Y.—The gages for regulating the capacity of the 
buckets according to the volume of water to be used consist of horizontal 
plates, constructed in the form of the cross section of the space between 
the upper or vertical portions of the buckets. They are attached to the 
lower end of the curb surrounding the upper portion of the whee), and ex- 
tend above itand the upper wall of the chutes as high as the gages may 
require to be lowered. The gages for the chutes are attached to the curb, 
which is the gate to be raised and lowered by it, and thus be adjusted as 
readily as the gate is. The gate being connected by its sleeve with the 
sleeve to which the wheel gages are connected, both the wheel and the 
chute gages will be adjusted together and alike, and at the same time that 
the gate is opened, so that the labor of adjusting the wheel gages separately 
to the different hights as the stream varies, or as the labor to be performed 
by the whee) varies, will be avoided. 


Improved Ice Cream Freezer. 

Miller F. Graves, Sunbury, Pa.—In the bucket is made a stationary tube 
of perforated sheet metal. This is placed at the center, and extends nearly 
as high as the top of the pail, and is large enough to receive the cream can, 
which has a non-conducting cover lined with charcoal. The ice is packed 
in the space between the tube and the shell of the pail, and is, by the curb, 
prevented from filling up the center of the pail when the cream can fs taken 
out, so that as many cans can be put in and taken out as may be desired, 
without repacking the ice. 

Improved Safety Plattorm for Railroad Car. 

Richard Strode, of Coatesville, Pa.—The invention is designed to prevent 
persons from falling between the platforms of cars, and fracturing their 
limbs, or otherwise more seriously injuring themselves. It consists in a 
relative construction of the platform ends which‘enables them tocome into 
contact, yet allows the laterai motion required in the attachment to each 
car of a projection which passes under the opposite one (and this prevents 
them from telescoping with one another), and finally in pendent 8.ops which 
are placed on the sides of platform and outside of the rail to prevent cars 
from readily upsetting and falling over embankments. 

. Improved Reversible Plew Point. 

Robert M. Pattillo, of Cartersville, Ga.—This invention relates to the 
plow iron now generally used in the cultivation of cotton upon @ one horse 
frame, and attached only to the foot of standard by a bolt, which passes 
through the plow, and which holds it ina notch upon an inclined surface. 
These are known through the South as twister plows, the share and mold 
board being in one piece, somewhat spirally concaved. The invention con- 
sists in the pecullar relative construction of the two parts of these twister 
plow irons, so that the mold board and point become interchangeable, and, 
wearing at different parts, enable nearly or quite double the service to be 
obtained out of the same quantity of metal. 


Improved Bee Hive. 

Joseph R. East, Fincastle, Tenn.—The hive is so constructed that honey 
can be removed with perfect safety, yet without injury to the bees, and the 
swarm can be divided, or entirely removed from the hive, with equal facil 
ity. The hive is also well ventilated, is provided with means of protection 
against moths, and adapted for use of a ventilating attachment in the 
form of a wire gauze basket which allows admission and circulation of air, 
and forms practically an extension of the bive,which the bees may enter at 
any time whenever the heat 13 too great within the hive. 


Improved Car Coupling. 

Wilie D. Pope, Gadsden, Ala.—The bumper heads are alike and made of 
the usual hopper shape. Pivoted within at its angle, by a transverse pin, is 
a two armed lever—one arm of which projects toward the mouth of the 
bumper, and has a hook on its extremity, and the other extends up through 
a slot in the upper part of the drawhead. The link, entering, is guided by a 
spring so as to catch under the hook. A cord may be attached to the for- 
ward end of the upper arm of the hooxs and carried up to the top of the 





! car, so that the hook may be raised for uncoupling from that polat. 
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Improved Plow. 

John S. Hall, Pittsburgh, Pa.—This invention relates to plows, and con- 
sists in a projection plate applied to the rear of the mold board so as to 
serve several useful purposes; in a novel mode of splitting the beam so 
that the landside is formed out u. the same piece of metal; also in placing 
the hook which connects the mold board and beam at the rear end of an 
extension of the beam and enabling it to hold by the rear end of the mold 


board. 


Improved Artificial Teeth. 

William C. Tracy, Brooklyn, N. Y.—This invention has for its object to 
furnish artificial teeth, single and Jn blocks, so that they may be more con- 
veniently and firmly secured to the various plates or bases upon which they 
are set or mounted. It consists in a platinum lining upon the back of the 
teeth, with or without pins. When the teeth are to be applied singly, or in 
blocks, to a rubber or vulcanite base or plate, the platinum lining will be 
covered up and concealed by sald plate. 

Improved Wood Fence. 

Robert F. Wari, Senatobia, Miss.—The stakes are used in pairs, set at 
euch an inclinatiou toward each other that they intersect or cross, and are 
placed at the usual distance apart to form a panel of fence. A rider is sup- 
ported in the angles formed by the intersection, and an upright is placed 
centrally between each pair of stakes. These uprights extend to near the 
intersection of the stakes, with a rider extending across the top ends 
thereof. Braces are attached to the stakes at one end, while the other end 
rests, beneat~ the lower angle of the latter, on the rider. The uprights are 
connected with the stakes by slats, and placed at an angle of fifteen degrees 
with the surface of the ground. Rails rest on these slats, and their ends lap 
past each other by placing them on opposite sides of the uprights. The 
fence is said to be straight, and proof against uaruly stock as well as high 

winds. 
Improved Grave Covering. 

Joseph R. Abrams, Greenville, Ala.—This invention relates to mounds 
erected over graves, and consists in three arches of stone sunk In the 
ground so that their upper faces are about level with the surface. On these 
rest four inwardly inclined plates,which support another plate with an oval 
opening and an angular recess. 

Improved Device tor Changing the Speed of Machinery. 

Alfred Betts, Wilmington, Del.—This invention consists in a mechanical 
movement by which the velocity of a drive shaft may be quickly lessened to 
give greater power, or the reverse, a portion of the former being converted 
into the latter, or vice versa, as may be desired. 


Improved Explosive Engine. 

Josiah M. Welbourn, Caledonia, Ohio.—The object of this invention is to 
constract an engine which is driven by the explosive force of powder 
charges. ‘The invention consists in the introduction and explosion of pow- 
der charges into chambers, which are alternately discharged to act on pis- 
tons, which turn the driving wheels, and are regulated by suitable 
mechanism. The base frame on which the engine is placed is of oblong 
shape, and contains two powder chambers arranged parallel to each other 
in longitudinal direction at both sides. The driving wheels produce, by 
alternately completing one half of a revolution on each wheel, rotary mo- 
tion of a shaft from the reciprocating motion of the pistons. Each powder 
chamber fs closed by an adjustable breech piece, which may be detached 
for cleaning out the chamber. The closely fitting piston moves in the 
chamber, its piston rod connecting, by a cross pin, with a strong spiral 
spring, which is also applied by cross head and pitman, to the side of a 
driving wheel. The required quantity of powder is introduced, in cartridge 
form, into the chamber hy means of a vertical casing, which is arranged on 
guide rails placed on the top of the chamber. A brush of casing serves to 
secure the cartridge in recess of the sliding piece, which is carried forward 
and backward in guide rails, On the forward motion of the slide the cart- 
ridge drops into a chamber, to be carried back toward the breech piece by 
the returning piston, and be discharged by the concussion against the 
breech block. The piston is, by the explosion, forced forward again, and 
causes, by its action +n the pitman, the rotation of the wheel. The smoke 
and gases escape through side apertures, admitting the immediate re- 
charging of the chambers 

Improved Butter Print Press. 

Lewis Coates and Joel T. Crisweli, Collamer, Pa.—The object of this in- 
vention is to furnish to farmers and dairymen an improved butter print 
or pres*, by which the butter may be quickly and evenly formed into cakes 
of required weight, with su table print marks thereon, without previous 
weighing. [t consists in a sliding box, into which the butter is introduced 
and pressed on a printing block, by a follower block and lever, into suitable 
shape and weight. 

Improved Painted Cloth Cever. 

William D. Richardson, Pawtucket, R. I.—The cloth or other material 
used for ornamentiag, is backed before painting on with any stiff material, 
whether of pasteboard, wood, metal, rubber, or any combination of the 
same, provided it is thick and strong enough to fasten permanently and 
securely thereor. Itis cut of the exact size required, and bound with nizc- 
tallic edges to protect the edges and prevent a disconnection of the cloth 
from the board. The metal edges serve also as an ornamental! finish. If 
used as a table cover, it may be glued, tacked, or screwed down, or it may 
also be used as a movable cover, and be made with leather and cloth 
hinges to be folded up, which, in the case of chess boards and other games 
is very desirable. 


Improved Armpit Shield. 

James Sibley, New York city —The object of this invention is to provide 
means for protecting the dresses of ladies from the ruinous effects of per- 
spiration under the arms; and it consists in a shield or protector made o* 
what ie known as chamois sxin or equivalent material and oiled silk or 
equivalent material in combination. 


Impreved Life-Preserving Mattress. 

John J, Woodtfine, Hoboken, N. J.—This invention is a life-preserving 
mnattress, made of cork strips or similar buoyant material, having end sec- 
tions connected with a middle section by straps that interlock, one sliding 
upon the other and both together, allowing the said end sections to turn up 
on either side of the middle one, so that they can swing up edgewise when 
the mattress sinks by the weight of a person. Cords are arranged on the 
edges of the middle and end sections for grasping the float by one floating 
in the water, and they are provided with the loops, also, for grasping held 
of and for making temporary rowlocks, in which to use paddles for pro- 
peliing the raft. 


Improved Taper-Turning Attachment to Lathes. 

Micheel Neckermann, Pittsburgh, Pa.—This invention consists of a 
toothed race on a lathe frame, and a system of gears on the tool slide, 
which moves lengthwise of the lathe, combined with the screw which 
works the tool slide crosswise in such manner that the tool {s fed crosswise 
of the lathe at the same time that it is fed lengthwise, so as to turn tapers. 
The wheeis are graduated and the supports contrived so that, by the ase of 
interchangeable wheels of different sizes and numbers of teeth, tapers of 
various predetermined angles can be produced, and they can be turned 
either way—that ie to say, from the large to the small end, or vice versa, 

Improved Car Coupling. 

James Griffith and Wililam F. M ler. Adamaburg, Pa. , 28signors to them- 
selves and C. D. B. Eisaman, of same place.—The entering coupling bar 
passes back in such a direction as to strike the pivoted block below its 
pivoting point, swinging the same back and continuing on beneath is lower 
edge. An enlargement is formed in the upper part of the drawhead, to 
give room for the pivoted block to swing in. The coupting bar is made 
with a joint in ite middie part, to adapt it for use in coupling cars of une- 
qual hight. This joint is made with almost straight shoulders, to guard it 
from dropping down tootar. The ends of the coupling bar are rounded off, 
and have shoulders formed upon their upper sides near their ends, to 
receive the lower ends of the pivoted blocks, and thus sustain the draft 
strain, With this construction, the lower end of the block is free to swing 
inward, to allow the cars to be coupled by the entrance of the coupling 
bar. To uncouple the cars a key ie drawn out, which allows the block to 
swing freely in either direction. 


Scientific American. 


Improved Vehicle Axle Box. 

Oliver P. Rice, New York city.—This invention has for its object to 
diminish the wear and friction of axle journals and boxes, particularly those 
of rail car trucks ; andit ists in a chambered axle box provided with a 
flange in which the lubricating material is contained, and from which it is 
discharged to the frictional surfaces, and on a perforated journal sleeve, 
which is also provided with discharge orifices by means of which the axle is 
lubricated, There is a cap nut on theend of the axle, which incloses the 
ends of the box and sleeve, and comes in contact with the hub of the wheel. 





Improved Wheel for Vehicles. 

Peter C. Hairston, Crawfordsville, Miss. —The object of this invention is 
to construct an improved metallic wheel for wagons, carriages,etc. It 
consists of a hub with projecting central piece and two detachable collars, 
into which the two dovetailed ends of t 1e spokes are mortised and held by 
lateral screw connections, The curved spokes bear against the tyre, and 
are, with their conical outer ends, screwed therein. 

Improved Railway Switch. 

Joseph 3, Rockwell, Shell Rock, Iowa, assignor to himself and Peter C. 
Wette, of same place,—This iavention consists of apparatus arranged in 
connection with the switch to be actuated by a shaft or wheel on the loco- 
motive coming in contact with a lever alongside of the rail, and caused to 
unlock the switch and change it,and shift the target before the locomotive 
runs on to the switch, the said apparatus being arranged so that a locomo- 
tive approaching from either direction will shift it. 


Improved Miner’s Pick. 

Richard K. Walton, Clarington, Ohio.—This invention consists in a mov- 
able bit attached to an ordinary pick, provided with two triangular points 
and prevented from turning by a clamp screw. 

Automatic Lubricating Water and Gas Cock. 

Edwin F. Brooks, Baltimore, Md.—This invention consists in a water or 
gas cock provided with a valve having an oil reservoir in one or both ends 
and connected with the outer surface of the valve by a suitable aperture ; 
also in a spring piston, applied in connection with the screw cap so as to 
expel the oil. 

Improved Children’s Carriage, 

Lucinius Havasy, Hoboken, N. J.—The body is constructed mainly in the 
form of a covered chair with inclosed sides, and suspended by arms from a 
rod, which is mounted at the top standards, extending up from the lower 
portion of the frame about as high as the top of the body, so that it can be 
swung forward and back whenever it may be desired to do so to quiet the 
child. For this purpose the wheels are made smal! and arranged wide 
apart, to suspend the body as low as possible, and afford a substantial sup- 
port for the body when swinging. Itis proposed to mount the frame on 
the middle cross bar of the wheel frame by light, flat, semi-elliptical 
springs, bolted to said bar at the middle, and connected at the ends to the 
side pieces of the frame by their turned up flanges, which are notched and 
fitted in notches in the frame. 


Improved Sash Fastener. 

Edward Burstow, Horsham, Sussex county, England.—This invention 
relates to the ordinary sash fastener, which prevents the window from being 
opened, and consists in means whereby the introduction of a blade or 
instrument between the sashes in order to unlock them may be effectually 
prevented. 
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Value of Patents, 


AND HOW TO OBTAIN THEM. 
Practical Hints to Inventors. 


ROBABLY noinvestment of a small sum of money brings a 
greater return than the expense incurred in obtaining a patent 
even when the invention is buta small one. Larger inventions 
are found to pay correspondingly well. Thenames of Blanchard, 
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and 
others, who have amassed immense fortunes from their inven- 
tionus,are well known. And there are thousands of others who 
have realized large sums from their patents. 








More than Frrry THovsaND invento:s have availed themselves 

of the services of Munn & Co. during the TWENTY-SIX years 

they have acted as solicitors and Publishers of the Sc1zNTIFIC AMERICAN 

They stand at the head in this class of business; and their large corps 

of assistants, mostly selected from the ranks of the Patent Office: men ca 

pable of rendering the best service to the inventor, from the experience 

practically obtained whi'e examiners in the Patent Office: enables MUNN & 

Co. to do everything appertaining to patents BETTER and CHEAPER than 
any other reliable agency. 
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some invention which comes 

to this office. A positive an- 
Swer can only be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model, Draw- 
ing, Petition, Oath, and full Specification. Various official rules and for- 
malities must also be observed. The efforts of the inventor to do all this 
business himself are generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons experienced in patent 
business, and have all the work done over again. The best plan is to solicit 
proper advice at the beginning. Ifthe parties consulted are honorable men 
the inventor may safely confide his ideas to them, they will advise whether 
the improvement is probably patentable, and will give him all the directions 
needful to protect his rights. 






How Can I Best Secure my Invention ? 


This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows- 
and correct : 

Construct a neat model, not overa oot in any dimension—smaller if pos- 
sible—and send by express, prepaid, addressed to MUNN & Co. 37 Park Row 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise youas 
to ita patentability, free of charge. Or,if yeu have not time. or the means 
at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mail. An answer as to the prospeci 





of a patent will be received, usually, by return of mail. It is sometimes 
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best to have a search made at the Patent Office. Such a measure often saves 
the cost of an application for a patent. 
Preliminary Examination. 

In order to have such search, make ouc a written description of the tnven 
tion, in your own words, and & pencil, or pen and ink, sketch. Send these- 
with the fee of $5, by mail, addreesod to MuNN & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ 
ten report in regard to the patentability of yourimprovement. This specia) 
search is made with great care, among the models and patents at Washing 
ton, to aseertain whether the improvement presented is patentable. 


Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate 
Address Munn & Co., stating particulars. 

To Make an Application for a Patent. 

The applicant for a patent should furnish a model of his invention if sus 
ceptible of one, although sometimes it may be dispensed with; or if the in- 
vention be a chemical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should be securely packed, 
the inventor’s name marked on them, and sent by express, prepaid. Sma)l 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 


Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the tavention. The Govern- 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 


Reissues, 

A reissue Is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica - 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissuea separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case,and complying with the other re- 
quirements of the law, asin original] applications. Address Munn & Co. 
87 Park Row, for full particulars. 


Design Patents. 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent othcrs 
from fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, al:o 
relievo, or bas relief; any new and original design for the printing of woo!- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 


Foreign Patents. 

The population of Great Britain is 31,000,000; of France, 37,000,000: Bel- 
giuim, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is the time, while business is duil at home, to take advantage cf these 
immense foreign fields. Mechanical improvements of all kinds are always 
in demand in Europe. There will never be & betier time than the present 
to take patents abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured ip 
foreign countries by Americans are obtained through our Agency. Address 
Munn & Co., 37 Park Row, New York. Circulars with fuil information or 
foreign patents, furnished free. 


Value of Extended Patents. 


Did patentees realize the fact that their inventions are likely to be more 
productive of profit during the seven years of extension than the first full 
term for which their patents were granted, we think more would ayail them 


selves of the extension privilege. Patents granted prior to 1861 may be ex- 
tended for seven years, for the benefit of the inventor, or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Governmcnt 
fee for an extension is $100, and it is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing Munn & Co., 387 Park Row 


Trademarks. 
Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address MunN & Co., 37 Park Row, 
New York. 


Canadian Patents. 
On the first of September, 1872, the new patent law of Canada went tnto 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 
In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and, duplicate drawings, substantially the same as ip 
applying for an American patent. 
The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fifteen years (government fee $60). 
The five and ten year patents may be extended to the term of fifteen years. 
The formalities for extension are simple and not expensive. 
American inventions,even {1 already patented in this country, can be 
patented In Canada provided the American patent is not more than one year 
old. 
All persons who desire to take out patents In Canada are requested to 
communicate with Munn & Co., 37 Park Row, N. Y., who will give prompt 
attention to the busizess and furnish full instruction. 


. Copies of Patents. 
Persons desiring any patent issued from 1886 to November 26, 1987, can be 
supplied with official copies at a reasonable cost, the price depencing upon 
the extent of drawings and length ot specification. 
Any patent issued since November 27, 1967, at which time the Patent Office 
commenced printing the drawings and specifications, may be had by remit- 
ting to this office $1. 
A copy of the claims of any patent issued since 1836 will be furnishes 
for $1. 
When ordering copies, please to remit for the same as above, and state 
name of patentee, title of invention, and date of patent. Address MuNN 
& Co., Patent Soliciters, 37 Park Row, New York city. 
Munn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions,and advice, no charge is made. Write plainly : 
do not use pencil, or pale ink; be brief. 
All business committed to our care, and all consultations are Kept secre 
and strictly confidential. 
In all matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruetion and advice 
Address 

MUNN & CO., 


PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Bow, New York, 
OFFICE IN WASHINGTON—Corner of F and 7th streets, opposite 





Patent Office. 
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Protect your Buildings with Patent Liquid 
Slate Roof Paint. Fire Proof and Elasttcand very Cheap. 
Send for Circular of Prices and Certificates. New York 
City Oil Co., 116 Maiden Lane, New York, Sole Agents. 

Wanted—The address of N. P. Stevens, 
Paten‘> of Steam Piston Packing. H. L. Anderson, 
Rox 1204, Zanesville, Ohio. 

The Antiquities of Mexico, 9 Vol. imp. folio, 
elegaally bound, for $125. Dr. Ditson, Albany, N. Y. 

W anted,a 2d hand foot lathe. J.H.S.,Box 5345. 

Manf. of Match, Bobbin & Clothes Pin Ma- 
chinery, address T. R. Bailey & Vail, Lockport, N.Y. 

iron Steam Boxes for Stave Bolts & Veneer 
Cutting Machines. T. R. Bailey & Vail, Lockport, N.Y. 

Boult’s Unriva ed Paneling, Variety Mold- 
ing and Dovetailing Machine. Manufactured by Battle 
Creek Machinery Company, Battle Creek, Mich. 

Wei sell all Chemicals, Metallic, Oxides, and 
Drugs ; directions on Nickel, in pamphlet form, we mail, 
on recetpt of fifty cents; a Treatise on “ Soluble Glass” 
we mail for $1. Orders will receive prompt attention by 
L. & J.°W. Feuchtwanger, 55 Cedar Street, New York. 


Yor Solid Wronght-izon Beams, ete., see ad- 
vertisement. Address Union Lron Mills, Pittsburgh, Pa., 
or lithograph,ete,  _ 

Steam Boiler and Pipe Covering— Economy, 
‘afety, and Durapility, Saves from ten to twenty per 
rent. Chalmers Spence Company, foot East 9th St., N.Y. 

Bac.n’s Hoisting. Engines for Mines, Con- 
tractors, Blast Furnaces, &c., xd@pted to every possible 
daty.: Earle C. Bacon, Gen. Ag’t, 36 Cortland St., N. Y. 

Wanted—To manufacture, under contract, 
heavy Machinery, Steam Engines, Ore Crushers, &c., &c. 
Address Herrman & Herchelrode M’f’g Co., Dayton,Ohio. 

For: Bolt Forging Machines, Bolt Holdin 
Vises te upset by hand. J.R. Abbe, Manchester. N.H. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wightman,23 Cornhill, Boston,Ms. 

Brass Gear Wheels, for models, &c., made to 
order, by D. Gilbert & Son, 212 Chester St., Phila., Pa. 

The New Remedy retains the Rupture in ease 
and comfort,night and day,till cured. Sold cheap. Fitted 
without charge, by the Elastic Truss Co., 683 Broadway. 

Superior to all others—Limet & Co.’s French 
Files. They are cheaper than English files. They are 
heavier, better finished, and better tempered. Send for 

»rice-list. Homer Foot & Co., Sole Agents, W Platt 
Street, New York. 

Metal Patterns, Models, and Dies for cutting 
metal of any kind, made to order. Hendey Brothers, 
Wolcotville, Conn. 

For Sale—Second hand Planer, nearly new. 
Planes 4 ft.x2 ft.x19 inches. Enquire at D. Frisbie & Co., 
New Haven, Conn. 

Telegraph & Electrical Inst’s—Cheap inst’s 
for learnera—Models and light Mach’y. G. W. Stockly, 
See., Cleveland, Ohio. 

Brown's Coalyard Quarry &@omtractors’ Ap- 

» ratus for hoisting andconveying matefial by tron cad! . 
4.D. Andrews & Bro. 414 Water 6t.N. ¥. 

Buy Steam Pumps and Packing of Gear, 
Boston, Mass. 

Belting—Best. Philadelphia Oak Tanned. 
C. W. Arny, 301 and 308 Cherry Street, Philadelphia, Pa. 

Mercurial Steam Blast & Hydraulic Ga’ 
ofall pressures,very accurate. T.Shaw,913 Ridge av. " 

For patent Electric Watch-clocks, address 
jerome ding & Co. 30 Hanover Street, Boston,Mass. 

Mining, Wrecking, Pumping, Drainage, or 

rrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. 8. Lincoln & Co., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
gend to the Union Stone Co., Boston, Mass., for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

Buy Gear’s Wonderful Paneling Machine, 
Loston, Mass. 

or best Presses, Dies and Frait Can Tools 
6:iss & Williams, eor. of Plymouth & Jay,Brooklyn,N.Y. 

Five different sizes of Gatling Guns are now 
nanufactured at Colt’s Armory, Hartford, Conn. The 
arger sizes have a range of over two miles. These arms 
are indispensable in modern warfare. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Just Published—* Workshop Receipts” for 
Manufacturers, Mechanics, and Scientific Amateurs. 
$2, mail free. E. & F. N. Spon, 446 Broome Street, N. Y. 


Damper ulators and Gage Cocks—For 
ne best. addrese Murrill & Keizer, Baltimore, Md. 
Steam Fire Engines,R.J.Gould,Newark,N.J. 
Peck’s Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn. 


Dickinson’s Patent Shaped Diamond Carbon 
Points and adjustable holder for working Stone, dress- 
ing Emery Wheels, Grindstones, &c., €4 Nassaust.,.N.Y. 











LESPONE Z 


In our answer to T. C. E., page 331, current 
volume, it is stated that either borax or shellac will 
probably dissolve the gum of the peachtree. The word 
ether should be substituted for either. 


P.G. W. asks: Is it practicable to rajse 
water 14 or 15 feet with a steam ejector through a 38Thch 
pipe? How many cubic feet of steam at a given pressure 
to 100 cubic feet water raised will be required? Will it 
be as economical as to use a steam pump for the work ? 
Answer: The ejector will work very well under the cir- 
cumstances mentioned; but probably it will not be as 
economical as a good steam pump. 


T. asks: 1. Has there ever been discov- 
ered, and if so what is it, a geometric rule for trisecting 
any angle save aright angle? 2. Is there any known 
way by which a hyperbola or parabola may be trisected ? 
Answers: 1. An equation of the third degree is involved 
nu thesslation of this problem. 2. We do not understand 
what you mean by this question. 


A. M. asks: How can I get iron out of dip- 
ping acid (nitric and sulphuric) which has accidentally 
deen dissolvedin it? It gives the brass articles a dull 
color when dipped in it. Answer: If the mixed acids 
are not too strong, you can precipitate the iron as prus_ 
sian blue by the addition of dilute solution of yellow 
prussiate of potash (ferrocyanide of potassium). Add 
the yellow prussiate solution by degrees, stirring well 
antil a blue color ceases to be formed, and then allow to 
settle. Pour off the acid from the precipitate. 





Srientific American, 





C. A. asks: How can I remove and prevent 
rust on @ cooking stove? Answer: Remove as much 
of the rustas possible by scraping and brushing, and 
then rub with plumbago, ordinarily called black lead. 
The erdinary stove polish is this substance prepared for 
the purpose. 


J. A.M. asks: Whatis the best material 
fora Dake oven? Answer: A brick oven will probably 
be the most serviceable, but you can make one of mud 
or clay. 


F. W. D. asks: If a curi 2nt of electricity’ be 
passed through & telegraph wire, always in one direction, 
how can I find the direction it takes, knowing nothing 
of its connections with the battery, yet having access 
to the wire? Answer: If the wire runs approximately 
north and south, you might be able to tell the direction 
ofthe current by placing a magnetic needle beneath it, 
and observing the deflection. If the wire runs nearly 
east and west, it would probably be necessary to attach 
a compensating magnet, so as to annul the influence of 
the earth's polarity. Incase the intensity of the Current 
is not sufficient to deflect the needle, you might be 
obliged to employ a delicate galvanometer, and also to 
cut the wire and attach the ends tothe instrument. You 
will find directions in regard to the use of galvanome- 
ters in any good text book on electr.city. 


J. H. M. says: 1. Lhave two boilers, 4 feet 
diameter, 16 feet long. with two 16 inch flues. The fire 
is under front end of boilers; it passes under boller ang 
returns through the flues and up the chimney, Will 
some one tell me how large and how high a round tron 
chimney should be to have a good draft? Fuel is wet 
sawdust. I want tocarry 901bs. steamand burn as much 
sawdust as possible. 2. Wil) someone describe a fur- 
nace and give its capacity for burning sawdust and 
taking stesm? 38. Is'there& fightening pulley iv use 
with a rubber tyre? Would'such a thing not be prefer- 
able to wood or iron, beinga savingof belts? Answers: 
1,2. [tis quite common to use sawdust for fuel, in many 
localities. If you will write to any good builder of sta- 
tionary engines and Doilers, he will probably send youan 
engraving fllustrating the arrangement of furnace. Per- 
haps some of our readers who have had experience with 
this fuel will be kind enough to send descriptions. 8. 
We scarcely think that such a pulley would be desirable. 


D. T. T. asks: 1. What attractive or lift- 
ing force has the most powerful magnet ever known? 
2. Is there any magnet that will lift an object upward 
to any distance? Answers: 1. About 8% tuns. 2. No. 


R. B. says: While at breakfast this morning 
adrop ortwo of coffee was by accident spilt on my 
plate, and came in contact with some sirup I had been 
eating. The peculiar shade assumed by the mixture 
raised my suspicions that all wes net right with the 
sirup On farther trial,I found that the coftee and sirup, 
when mixed, turned very dark, while coffee and molasses 
did not change color. I afterwards tested the sirup 
with tannin,and found, as I expected, that I had a pret- 
ty fair article of ink from the mixture. I presume the 
sirup was made fromsiarch. I would be glad to have 
your opinion as to the heaithfulness of such sirup, and 
whether coffee may be considered a fair test for glucose ? 
If so, it certainly is a very simple test, which can be 
made at any time, and should be better known. Answer: 
The reaction of which you speak indicatesthe presence 
of iron in the sirup. Tannic acid, it is well known, as 
well as its salts,are characterized by striking a deep 
black color with the persalts of iron. There is sufficient 
tannin in coffee to effect this reaction, and the iron in 
the sirup is probably due to the iron vessels used in its 
manufacture. We have ourselves noticed the reaction 
of tea with iron. ih sti 


J. A.C. asks: 1, Would rubber dissolved 
in bisulphide of carbon be of any use on the inside of 
a gum belt from which the rubber hae been worn off? 
Would it adhere well, or would the solvent injure the 
cotton of the belt? 2. Would this solution do for water- 
proofing boots and shoes? 3. We are using a locomo- 
tive boiler with 66 two inch flues; we have had great 
trouble with their leaking; we have had them reset, but 
they were no better. Then we stopped using the water 
from our well, and took it from a dam on asmall stream, 
since which we have had no trouble. Now the tubes are 
clean, or very nearly so. Do you think that any kind of 
clear water would cause them to leak,at once? From 
appearances, it was the water that caused it, but we are 
surprised that any water should cause it at once, and 
thought that they must become coated so as to over- 
heat first. Answers: 1. We do not think that you can 
repair the belt ia the manner mentioned. 2. There is a 
solution made for this purpose, which answers very well. 
3. Fresh water sometimes cuts out scale or mud at once, 
causing leaks. 


8. A. T. says: I had about $10 worth of 
postage stamps, torn apart, in a tin box on my desk; and 
somebody upset ink on them, which has dissolved the 
gum on them and soiled nearly all of them. The gum 
bas dried and they are all stuck together and soiled with 
ink. What canIdowiththem? I cansoak them apart, 
but how about the ink? Anewer: After carefully soak- 
ing the stamps apart, you can remove the ink stain by 
brushing them over with a fine camel's hair brush dipped 
in a dilute solution of oxalicacid. Oxalic acid is poison- 
ous, 80 that care must be exercised in using it. 


J.T. A. asks: 1. Can buckshot be fired 
from a swivel boat gun, so as to kill large birds at 1,000 
yards? 2. What would be the length and caliber of sucha 
g7m,and the proper charges of powder and buckshot? 
Auswers: 1. No. 2. Your best plan would be to copy 
as nearly as possible the 12 pound mountain howitzer, 
used in the army. The weight of this gu. is 220 pounds. 
You might place your buckshot im canisters, and thus 
obtain a range of perhaps 500 yards: but the deviation 
of the balls at the end of their path would be evera 
space of fully fifty feetin diameter. The proper charge 
of powder is % Ib. to the above mentioned weight of 
projectile. If you have facilities for making shells and 
understand the arrangement of time fuses, youcan de 
good execution at 1,005 yards range, elevating your piece 
to 5° and cutting your fuse at$seconds. For further in- 
formation, consult any standard work’on gunnery, or the 
Army Ordnance Manual, whence you can obtain full 
particulars as to caliber, material, length, etc. 


W. P. asks: In heating a greenhouse by 
hot water, would it pot do to carry the smoke along 
the floor in an ordinary heating flue, and thus utilize its 
heat instead of carrying it directly up the chimney as 
is usually done? Answer: A very common method of 
heating greenhouses is to carry the smoke flue along 
the floor, as you suggest. 


R. asks: Which locomotive engine has the 
most power to start a heavy freight train, one with large 
drive wheels or one with small? Answer: The engine 
with smal] wheels has more tractile force, other things 
being equal, because the difference between length of 
crank and radius of wheel is less than in the case of an 
engine with larger drivers. 





H. D. asks for a formula for bay rum. An- 
swer: Tincture bay leaves 5 ozs., otto of bay 1 dram, bi 
carbontte of ammonia 1 oz., borax 1 oz.,rose water 1 
quart. Mixana filter. Bay rum is said to be made in 
the West Indies by distilling ram with the leaves of the 
bay tree. 

P. asks: What is the exact difference in 
time between New York and Washington? Answer: 
Twelve minutes, fifteen and forty-seven hundredths 
seconds, (12 min. 15°42 sec.). 


8. E. asks: What isa horse power of an 
engine? Answer: A horse power, when used in refer- 
ence toa machine, isa unit for expressing the amount 
of work that it is capable of performingin ¢ given time, 
being the power required to raise $5,000 pou ids one foot 
high in a minute. 


F. 0. W. says: What is the req: isite edu- 
cation for entering the United States navy a8 engineer? 
Also, what experience, influence, money, etc., are need- 
ed? In what text books would one be examined? An- 
swer: We believe that it is necessary for all those who 
wish to join the engineer corps of the United States 
Navy to enter the Naval Academy as cadet engineer. 
If you will write to the chief of the Bureau of Steam 
Engineering, Navy Departmentat Washington, we. hink 
you can obtain a circular giving full particulars. 


F. P. B. says: Why does a barometer show 
the same pressure of atmosphere inside a room as it 
does outside? Answer: B the at phere of the 
inside of an apartment communicates, through the 

of the doors, windows and otherparts, with the 
outside atmosphere. If the room in which the barome- 
teris placed is airtight and rigid, the barometer will 
not be affected by changes in the exterior atmosphere. 


A. B. K. asks: 1. What is used to give im- 
ported pickles their agreeable flavor? 2. Is there any- 
thing that will prevent the iceing of cakes from rapid- 
ly turning yellow ? 3. Whatis used to prepare the sugar 
for molding for ornamenting? Answers: Wash your 
vegetables and fruit in coldspring water, and steep for 
some day in strong brine; drain, dry, and put in jare; 
add thespice, if required,ana fill up with hot, strong, 
pickling vinegar ; cork up tight, and tie over with blad- 
der. When the jars are cold, seal over the corks with 
sealing wax. The ordinary difficulty is with the vine- 
gar. It is useless to try to make good pickles with sour 
cider. Usea malt vinegar,if you can get li. 2 and 3. 
Beat the white of eggs to a full froth, with a little rose 
water ; add, gradually,as much finely powdered sugar 
as will make it thick enough, beating it all the time. 
Use vegetable coloring matter for the ornaments. This 
ought not to become rapidly discolored, if the sugar is 
pure. 

C, 8. K. asks: Why does a hair out of the 
tail of a horse,thrown into warm water, become ani- 
matedin a few days, with appare ntly some of the char- 
acteristics of the snake? Answer: It does not. 





J. A. asks: What is the law in regard to 
joint interests of employer and employee in case of 
patentable improvements on machinery ? For instance, 
employer, A, is ueing new and peculiar machinery of 
his own device and construction; employee, B, is at 
work for A, for per diem wage3, and he proposes changes 
and improvements which, with A’s advice and consent, 
are put in at A’s expense of time, material, and risk, 
some of which improvements in their details A requests 
to have tried ; the improvements operate successfully ; 
A proposes to have a patent,and orders a model con- 
structed, which B goes on and builds, employing the as- 
sistance of other workmen of A. Now to whom be- 
longs the right of the patent? Can either party 
claim it for himself? Or does it belong to both? If 
B may claim {t, what becomes > 
the improvement being devised expressly for him at hile’ 
expense and under his order and knowledge? Answer: 
The rule is that when an employer directs an employee 
to make a thing, giving him genera] instructions what 
to make, the invention belongs to the employer, the 
other party having merely exercised his mechanical 
skill in carrying out orders. But where an employee 
gets up anew improvement without such instruction, 
the invention belongs to him though made while at work 
for another party. Where the invention of an employee 
is put into use with his knowledge and consent, the em- 
ployers have the right to continue the use of the speci- 
fic machine thus made, aittera patent has been granted 
to the inventor. 


J. P. says: I have observed the following 
phenomenon which I cannot satisfaetorily account for. 
I placed a lamp in a room some twelve feet distance 
from the wall, and held a plano-convex lens In the rays 
of light near the wall, and observed the focus to be a 
small speck ; I then removed the lens into close prox- 
imity with the lamp,and found the focus to be many 
times greater than in the former case. I also noticed 
that these were the only two points where a lens could 
be placed to form a focus or image upon the wall. What 
1 wish to know is this: 1. Why does not the lens in the 
second case produce the same sized focus or image as in 
the first? 2. Isit because the lens in the second case in- 
tercepts a greater number of rays and is incapable of 
converging to a sma'ifocus? %. How may I clean a 
speculum which has become covered with fly dirt with- 
out injuring the face? Answers: land 2. There is only 
one position of the lens (with respect to the light of the 
wall) where a true focus can be obtained. This is where 
the diverging rays of light from the candle are refract- 
ed to a focus by the plano-convex lens. The nearer this 
lens is moved to the source of light, the more divergent 
the incident rays b ; amd consequently the less 
convergent are the rays after refraction, and the farther 
the true focus is from the leas. 3. Rub gently with soap 
and water, using asoft woolen cloth, and then rub with 
chamois leather. 





A. H. says: We have a breast wheel 25 
feet diameter by 12 feet face. The wheel gears into a 
pinion 3 feet in diameter; on same shaft with pinion is 
an intermediate gear 5 feet in diameter, which gears 
into another pinion 2 feet in d‘ameter; on the shaft 
with last named pinion is the main drum, 8 feet in diam- 
eter,from which we belt to different)parts of the mill. 
Recently we have added machinery so that the buckets 
of the whee) fill fall anda smal! quantity of water spurts 
out at each side of the apron; at the same time we fall 
short of our regular speed about 4 revolutions on loom 
shaft, or about & of one revolution of the water wheel, 
which -uns 7 feet per second on the rim. Can I lag the 
main drum sufficiently to gain the right speed as the 
wheel now runs, or would it be better to lag up moreand 
run the wheel slower? Would it be any gain in power, 
or effect any saving of water, to throw out the 5 feet in- 
termediate and the 2 feet pinion gear, put a larger 
drum on the jack shaft, and so get power and speed 
direct from wheel? Answer: There will probably bea 
little gain if you throw out the intermediate gear ; but 
lagging up the wheel will have no effect if the water 
wheel is not sufficiently powerful, as we judge, from 





your statement, is the case. 
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W. E. says: 1. It has been the practice, in 
buflding up a wagon spring, to punch a slot in one iea, 
and a nib gn the other, so that the nib will enter the slot 
and keep the leaves straight. Where these slots and 
nibs are made, abou: one third of the strength has been 
destroyed ; and the strain is thrown on the weakest point 
and they soon break. If I make a spring without these 
slots and nibs, but, in the place of them, with an ear on 
two inside corners of each leaf to rest against the inside 
edge of the next longer leaf, and thus, in connection 
with the bolts in the center, keep them straight, would 
it not be an improvement and patentable? Answer: 
Probably the value of this method would depend upon 
the cost of manufacture. As to your water wheel query, 
correspond with a manufacturer. 


J. K. W. says: I have difficulty with my 
boilers on account of want of draft. [ have 2 boilers, 
set side by side, 12 feet long, 42 inches in diameter, with 
S8flueseach. They are connected with abreeching. The 
emoke stack enters at top of treeching, runs back about 
4 feet, then turns ata right angle and runs 10 feet, thence 
npwards 75 feet. Stack ie 18 inches in diameter all the 
way from boilers. Is there any way to increase the draft 
except by enlarging the emoke etack? If not, how large 
should the smoke stack be to give sufficient draft? I 
very seldom have enough draft, except in very cold 
weather, and not always then; sometimes one boiler 
will have a fair draft and the other none at all. I tried 
a blower last winter, first in the emoke stack and after- 
wards under the grate bars, but failed to receive any bene- 
fit. I have since tried a jet of steam tn smoke stack, 
taken from another boiler, rvnaaing with 40 pounds of 
steam, but still fail to improve thedraft. I burn anthra- 
cite coal. Answer: Possibly the chimney is not proper- 
ly proportioned. You donot send enough data to enable 
us to determine. 


O. A. F. says: In your issue of October 26, 
1872, in answer to E., query 10, page 216, A. H.G., of 
Mo. says: “Make a mixture of sal soda # pounds; 
gum catechu 5 pounds, and sal ammoniac 5 pounds, and 
use one pound of the mixture to each barrel of water 
used, and it will take the scale off the boiler.” 1, Will this 
mixture injure a bolier in any way; and will it take the 
scale off which is formed by different kinds cf water? 
He also states that, after the ecale is once removed, sal 
soda will prevent any more forming on the boiler: ts 
that true? 2. Lalso wish te know how copper is depos- 
ited on iron wire, such as is used forpall bails. Answers: 
1. We know nothing of the merits of this mixture, and 
would hardly recommend the use of sal ammontiac fn a 
boiler. 2. We believe it is done by dipping them intoa 
solution of sulphate of copper. 


C. R. M. asks: 1. What is the best length 
of lead to give the valve of & steam engine? The cylinder 
is 14 inches by 20, making about 110 or 120 strokes per 
minute. The present lead is hardly one sixteenth of an 
inch. Many years ago, I had an engine of 2 feet stroke. 
The motion had to be reversed; and in doing so, the 
length of lead was changed from almost nothing to about 
one fourth of aninch. The engine ran much faster with 
the same steam. Would it improve my engine to give it 
more than one sixteenth of an inch lead? 2. I wish to 
case my boiler. Ought I to use anything besides the 
planking; and if so, whatis best? Will the boards alone 
do? The boiler is on the locomotive plan. Answers: 1. 
We think you should give the valve, if set cold, about 
three eighths of an inch lead. Possibly you may have to 
try it at several points, before hitting upon the best po- 
sition. 2. See our advertising columns for boiler cov- 
ering. 


J.8.M. asks: 1. What is the best way to 
filter the water after it has passed through a surface 
condenser? The steam goes in on the outside of the 
tubes, and water ig pumped through the tubes by a cir 

pump,’ Phe air pump is a fresh water pump, 
which pumps the water overboard; there are two plang- 
er pumps, which take the water from the bottom of an 
air chamber on the airpump. There is a delivery on the 
air chamber close to the top. 2. Why is the delivery at 
the top of the airchamber? 8. How do pumps draw the 
water when itisso hot? 4. Does this Condenser have 
tube heads besides the outside heads? 5. If there is a 
cut-off on an eng!ne, is there any need of the main valve 
to do more than just cover the ports? Anewers: 1. We 
do not think that it is necessary to filter the water. 2. 
Probably forconvenience. 3. The pump wilidraw water 
unless the tension of the vapor is sufficient to overcome 
the vacuum that would otherwise be produced. Some 
pumpsare fitted with relief valves, to allow the escape 
of the vapor when it exceeds a given pressure. 4. Yes. 
5. It is not absolutely necessary, but it is sometimes 
convenient. You might find Auchineloas on * Link and 
Valve Motions,” and Molesworth's * Pocket Book,” use- 
ful. Much of the information you want can only be 
acquired by practice. 


C. W. D. asks: 1. What is the difference 
in veloctty of a body, for instance iron or lead, falling 
through air or through a vacuum; and is the rule for 
computing the velocity the same? 2. Can air be used as 
fuel? 8. You say in your answer to A. M.: “ The speci- 
fications and drawings issued at the Patent Office are di- 
vided Into classes,an . those of any class are sent for 
ten cents,” but you do not say who sends them, your- 
selves or the Patent Office. Answers: 1. In this calcu- 
lation, the resistance of the alr must be considered. 2. 
We think not. 3. In our anewerto A. M., we said that 
the price of the specifications of any class was ten cents 
each. You must send to the Patent Office at Washing- 
ton for them 


M. E. J. asks: 1. What is the rule for find- 
ing the number of pounds weight to hang on a safety 
vaive lever, and the proper distance from the valve or 
falcrum when the area of valve and number of pounds 
pounds pressure per equare inch isknown? 2. Will the 
number of pounds indicated by steam gage show the 
number of pounds per square inch in the boiler? An- 
sewers: 1. Box's rule is: If we have a 8 ineh valve for 
45 lbs., steam, and the effective weight (of valve and 
lever) on the center of the valve is 12 Ibe., the distances 
from fulcrum to center of valve,and from fulcrum to 
position of the weight, being 8°25 and 195 inches re- 
spectively, or ito 6: Then, the area of a 3 inch valve 
being 7:06, we have [(706 x 45) — 12] x 325 + 19°5, or 
[(706 x 45) — 12] + 6 = 51 Ihe. 2. The steam gage, if in 
good order and properly set, shows the pressure per 
square inch in the boiler above the atmospheric pres- 
sure. 


G. A. H. asks: Can sheet zinc be tinned? 
If so, what is the process? Answer: We presume it 
could be tinned by being pleced in a bath of molten tin. 


T. F. de 8. asks: How can I anneal lamp 
chimneys? 2. What are carbon diamonds? Answers: 
1. Place them in cold water, and heat it slowly to bol)- 
ing point. Then allow it to cool gradually. 2. Carbon 
is supposed to be an element. It exists in crystallized 
and amorphous states. Soot or lampblack isa good ex- 
ample of amorphous carbon. Diamond is one form o 
crystallized carbon. 
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5 of 3 pleasure boat, to use an engine and boiler of 
4° power? What size and pitch should the wheel 
have? Answer: About % feet long by 5 feet beam; di- 
ameter of propeller 20 inches, pitch 2 feet. 


V.G. says: A friend says that he has a 
com.non suction pump that on some days draws water 
40 feet and upwards, perpendicularly. Isay that noanch 
pump ever did or will doit. Answer: You are right. 


W. E. says: I have a wash pipe 1 inch in 
diameter leading from a wash basin, having a common 
plug, end protected by the usual cross bare. The pipe 
is }ead, and has become stoppei by some object, I think 
a monse. How can I clear it out without taking it down ? 
Would ol! of vitriol do it, without destroying the pipes ? 
Ansver: Use a solution of caustic potash. 


W.B. G. asks: Are not conical bullets for 
Minié and other rifies made by punching, and how fast 
can they be made by the machines now in use ? Answer; 
The machine in use at our arsenals was invented by a 
workman named Snyder, in the arsenal at Watervliet, 
N.Y. We tnink it makes about 40 bullets a minute, but 
are not quite certain. Some ofour readers will doubt- 
less correct us,if we areinerror. — : 


F, L, O. says: [havea 2 horse power en- 
g-ne working under 15 lbs. steam. The water in our hy- 
dran? pipe indicutes 20 Ibs. pressure; the engine is used 
only for 2houreper dey. Cour I ase the hydrant water 
instead of steam in my ergine? I think the amount of 
water used t¢ cheaper than coe Answer : Probably you 
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. B. P. says: I wish to run a woven iron 
from 





D. 

Wire cylinder in water, and to p t it 
Tinning does not answer the purpose, and galvanizing 
fills up the meshes. Can you suggest a remedy? The 
cylinder will be subjected to some wear, Answer: You 
might overcome the difficulty by constructing the cylin- 
der of wire clott with a larger mesh than you require, 
so that, when it is galvanized, it will be of the proper 
size. Or you might have the cloth made of galvanized 
wire in the first place. 

B. and P. say: We have to use swamp 
water for our boiler ; it forms a soft muddy scale, easily 
scraped off, but it has to be done often, What is the 
best thing to hold it in solution that it may be blown off? 
2. Water collects in our steam heating pipe and, freez- 
ing, bursts, or cracks it. What is a good cement for the 
cracks? Answers: 1. Probably your best plan will be 
to filter the water, before it enters the boiler, There 
are feed water heaters in the market that are said to 
remove all impurities which are held in solution. 2. We 
expect the best plan will be to renew the pipe. But you 
might try a cement made of red and white lead and fine 
tron borings. Put this over the crack, cover with a 
piece of tin, and wrap strongly. 

F. N. says, in reply to A. R.’s query in re- 
gard to the locomotive, thet airy can be pumped in the 
boiler to almost any pressure where there is power suf- 
ficient to draw the engine; of course the engine is re- 
versed. £ neve crequently seen engineers oi] their 
throttle valves by reversing their engines for a few sec- 
onds while rolling down hill just after _tallowing the 
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ould not nike the change, with the present arrange- 
ment of valves. 

J L. C. asks: What will produce a very 
bright permanent red color on leather, to be polished 
with a hotiron? Answer: Scariet moroccos and roans 
sre dyed with cochineal. 


G. B. G. asks: 1. How can I give a fine blue 
or rich brown color to smal) articles made from sheet 
stcel? 2, How, also, can articles made from sheet brass 
be bronzed? Answers: 1. After the articles are tem- 
pered, polish them, and heat to color, overa spirit lamp, 
in a charcoal fire, ore jead bath. 2. See p. 331, current 
vyolame. 


P. F. B.asks: What is the lifting power of 
a kite, the shape of whuch is an inverted isosceles trien- 
gie of 10 feet perpendicuisr, surmounted by half a circle 
of 4 feet diametcr? Answer: We published on p. 31, 
current volume, a table of the force of the wind, at dif- 
ferent velocities. Knowlug the weight of the kite, and 
the direction which the wind has, you can calculate the 
Wtting power. 


M. F. asks: How can I make Babbitt metal? 
Answer: Melt 4 Ibs. copper, add by degrees 12 lbs. best 
tin, 3 ys. reguins of antimony, and then 12 Ibs. more tin. 
After 4 or 5ibs. of the last quantity of tin aave been 
added, reduce the heat to a dull red and edd the re- 
mainder. 

©. 8, A. azks: 1. How much power will it 
take to cuta p'ate of iron 1 finches thick? 2. What 
will be the eifect of expansion and contraction on the 
bridge at St. Lonis, Mo.? Answers: 1. The resistance 
of wrought tron to shearing is about 45,000 pounds per 
square inch, on an average. 2. The effect will probably 
be to raise and lower the crown Of the arch a little, if 
the whole structure is rigid. 


H. H, asks: What is the difference in cot- 
ton (between ordinary and middling, for instance), and 
how is it detectei? Answer: The classitication of dif- 
ferent grades of cotton is made according to Jength and 
quality of fiber, and is expert work. 


J.@, D. T. asks: Why isit that the sun and 
moon, when firet appearing over the horizon, seem 
larger than when in the zenith? Is it owing to the pe 
ealiar condition of the atmosphere near the carta? 
Anewer: Yes. 


J..8. says: Chemistry teaches that, when a 
mixture of nydrogen and oxygen contains common air 
(prooably nitrogen) it will explode when ignited. There- 
fore if the water for charging boilers were drawn from 
the bottom of a deep tank, the supertncumbent column 
of water would weigh morc than the air (or more than 15 
pounds to (he aquare inch) and all air would be ex- 
pressed. I think that all surface ground water con- 
taine explosives in solution. Id the tank containing 
water, there should be arranged some fiat vessels con- 
taining alaomiaa or the itke incombustible substance ; 
then the explosives would be neutralized, the water 
being purified for that purpose. Answer: We believe 
that a committee of the Franklin Institute made expert- 
ments on this subject in 1837,and determined that ex- 
plosive compocnds, other than steam. were not formed 
tm steam bollers. 


P. T. BR, asks: What is oil of citronella? 
Answer: Citronella is an of} procored by distilling the 
leaves of andraphogon achiwenanthus, which grows wild 
aud very ebendantly in Ceylon, whence this ofl is chiefly 
imported. 

. P. seys: In Cul rs “Complete 
Herbal” there is mention made of a plast called Christ’s 
czye, which of course is the vuigar orlocal mame. What 
is the botanical name of that pleat? Answer: You 
probably refer to the flower of the Dush known as 
OChriat’s thora, or p us leat 


R. R. aske: Isthe ocean level? How much 
higher is the city of New York than Liverpool? An- 
ewer: A level ine is one that coincides with the gener- 
#1) form of the werface of the earth, which is that of an 
oblate spheroid. The surface of the ocean would be 
level at ween low ifde, were it not for ihe wind. As it 
ie, the level varies in ditt locati iffe 
between the level of New York and Liverpool, if any, is 
very slight. 

A, G, P. asks: 1. What is carbon disul- 
phide? 2. Cen { make a liquid of transparent color to 
apply to the hands when bruised, so as to forms false 
exin? Anawers: 1. Carbon disulphide js « compound 
ot caroon aud sulpbur, made vy passing the yapor of 
sulphur over fragmevte of red hot charcoal in # poree- 
Inin tube andcondensing the gaseous product, It isalso 
called sulphide of carbon, and suiphuret of carbon, and 
beulpheret of carbon. 3. Collodion ie used for the pur- 
pose you mer*ion. This ja made by dissolving gun cot- 
ton, or pyroxy‘in, in a mixture of ether and alcohol, I¢ 
wil! be better fur you to purchase the collodion already 
made from 6 druggist, ec lis preparation inysiyes skill 
apd care, sapecially ‘n maxing the pyroxylin, which, 
when dry, is an explosixe substance, 


L. 8.,Jr.. asks: 1, Ha Bessemer steel 
rafie given the satisfaction 
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pated, cost contide-ed, over a first class fron raii? 2. 
How Goes the silicon rail compare with the Beasemer in 
weer? Apsvers: 1. Yes. 2. So far as we know. very 
few rails made of the silicon steel imye been laid down, 
ond there bas nut been enough time to enable s compar- 
leon to be made. 


cylinders, when there was, perhaps, “apressure-of 140" 
pounds of steam on the boiler. A. R. seems to think 


T. B. J. says, in reply to L. W.: Brags can 
be stained a permanent dark brown by placing it in a 
mixture of iron scales 1 Ib., arsenic 1 oz., muriatic 
acid 1 Ib., and holding a piece of sheet zinc near it in 
the solution. 


G. M. says, in reply to A. D., who asked for 
a remedy for snails other than selt: Pat ashes with the 
seeds into the ground, or outside.of them,wherever the 
snails may ve found. 

F. V. F. says, in reply toG. W. C.’s ques- 
tion as to two Jocomotives: If the wheels were of the 
same size on the two locomotives, it is evident that they 
would both reach the foot of the incline at exactly the 
same instant; bat the wheels being of different diame- 
ters, it is equally evident that nothing can influence the 
relative motions of the locomotives on tne incline except 
the friction of the two sets of wheels, which friction 1s 
found by experiment to be inversely proportional to 
their radii. Hence, since the radii of the two sets of 
wheels are to each other as % is to 1, the friction being 
inversely proportional to the radii, we have 8: L:: 1: %, 
in which L and § indicate the large and small wheels re- 
spectively. Also, in the case of the smaller wheels, in 
consequence of their making ® greater number of revo- 
lutions during the descent than the larger wheels, the 
rods, shafts, links, etc,, attached to them would move 
faster, and hence increase the friction. I conclude from 
thete facts that, since the locomotive with the four 
foot wheels has a littie more thin \& -s much friction as 
the other locomotive, the last mentioned locomotive 
will arrive et the foot of the inclinein a little less than 
% of the time that it takes the other te arrive there. 

A. G. Jr. says, in reply toJ. N. Q.’s query 
as to coloring phetographs: An exact representation of 
any tfansparent leaf or plant of any color or shade can 


vapor, after death: It isa mold or fungus, and is caused 
by the bite or sting of the mosquito. [ have watched 
the combat, and the mold-or fungus is deposited during 
and immediately following the death struggles of the 
fly. 

W. E. H. says, in answer to W.’s question 
as to mensuration of circles: I use rules that are not 
given in school arithmetic books: To find the cir- 
cumference of any circle: Multiply the diameter by 9 J, 
and divide by 8. To find the area of the same circle: Take 
} of the square of the diameter. Having the circumfer- 
ence, to find the diameter: Divide the circeumfereace by 
19 and multiply the quotient by 6. 

é. C.8. says : “When our belts slip, we 
pour castor ot} on them just in front of the pulley,and 
the effect is always satisfactory ; we also use tanner’s or 
neats’ foot ofl on the outside of the belts. We run the 
grain side of our belts next the pulley, preferring always 
to use, for our own purposes, large pulleys and long 
belts, keeping them soft and pliable, and having them 
loore as possible.”’ 

C, H. R. says, in reply to C. C.’s question on 
page 20, current volume: Tne answer is: ibs. less 
friction, which in this case would be over }4, and also 
less an amount in proportion to the distance the pin for 
the sheaves is placed from the ends of the lines. 

Cc. M. N. nays that A. M, can solder brass to 
brase by taking a piece of the brass to be soldered and 
adding a little silyer while meited in a crucible. One 
eighth part of silver wil) do, and it will melt just as the 
piece to be soldered begins to flow. Two parte brass 
and one of silver is a good solder for brass, iron or steel. 


_ ELE. 5 y . nn 
Bl? anys, in repl to. C. he mage 5 
will be about 44), the pressure on W will be 72,838 Ibs., 
four times the power (less frictiqn) given by the use of 
the four pulleys. 
MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 





R. W. H.—Your specimen is tripoli, of value as a pol- 
ishing material. 
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that the air wonld escape by the way it entered. The W. M,. nn i ag aN : trie 
throttle valve prevents this by acting a6 4. checkenest-t- Also enquiries m thé following :~ : 


American, 
H. S.—The black material is carbonate of iron. 

J.J. 7T.—Galena or sulphide of lead, a valuable ore of 
lead, consisting of lead 85 and sulphur 18 parts, the re- 
mainder being oxide of tron or other impurity, with 
sometimes alittle silver. Lead fs obtained from it by 
roasting ina reverberatory furnace, and smelting the 
residue with coal and line. 

M. E. B.—Nos. 1 and 8 are trap rock, of no value. No. 
21s trap with spangles of plumbagod, and perhaps some 
galena, disseminated through it. 

J.T, C.—No.1 isa vein of trap, of igneous or eruptive 
origin. No.2, hornblende. No. 3. This is possibly metal- 
liferous at some depth. 









COMMUNICATIONS RECEIVED. 

The Editor of the ScrENTIFIC AMERICAN 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributionr 
upon the following subjects: 

On River Navigation. By G. W. I. 

On Sexadigitism. By W. T. RB. 

On Ecclesiastical Bickerings. By J. R.P. 


On Insect Nests. By A. B. ; 
On Snake Poisons. By T.J. 
On Flying Spiders. By E. F. 


On WaterGas, By A. A.B... 
On the Proposed Great Telescope. By 


W. A. B.—S.—E, N.—S. B. H.—J. P.—B. W. W.—J.C. 
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Correspondents whe write to ask the address of certain 
manufacturers, or where specified articles ave to be had, 
also those having goods for sale, or who want to find 
partners, shoula send with their communications ap 
amountesufficient to cover the cost of publication under 
the head of “ Business and Persons! ” which is specially 
devoted to such enauiries. 
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Letters Patent of the United States 


WERE GRANTED FOR THE WEEK ENDING 


“November 4, 1873, 


AND EACH BEARING THAT DATE. 
(Those marked (r) are reissued patents.) 








Axle, vehicle, L. Martin...........ccecceeeesveveeees 144,278 
Axles, sand bar for, Winchell et a/......... 
Bagr, manufacture of traveling, J. W. Lieb....... 144,340 
Balance, E. C. Pickering...........cccccesesceceeses 144,286 
Bed bottom, spring, J. S. Judson...........++++++++ 144,388 
Beef,machine for slicing, A. Iske...........+.++-.+ 144,206 
Beefsteak tenderer, J. 8. Morris.........+++-+-+0+++ M4216 
Billiard cue tip,G. W. Dickinson.............-+.0.. M4 3% 


















eaetly be made by obtaining direct from the leaf a Blackboard, J. Reber............eceecssseceeeee Savage 144,289 
carbon negative, then using tissue, of the color desired, Blackboard, revolving, Cc. B, Lyon........ ecoceees 144,212 
for positives. You can obtain, from the following so- Boller, steam, Worswick & Lewis................ +. 144,378 
lutions and their admixtures, almost any shade of blue, Boller, wash, R. J. HOrrigon.......00ceescccesceeeeee 144,886 
green, yellow, and brown.’ Solution No. 1, to be Boiler incrustation, preventing, C. Burfitt........ 144,254 
used as a bath: Dissolve 2 ozs. lead in nitric acid, Bolt, seal, J. E. Thomeson........ bdesqecd actbcssces SEE 
and evaporate to dryness. Then dissolve 2 ozs. of Roit for prison doors, T. Lalor,............e-+0++++ 144,210 
the resulting nitrate of lead in rain or distilled Boot tree, T. Branigan..........-....++ i 
water, in a glass or porcelain vessel. In another, dis- | Bosvm and collar, combined over, I. T. Dyer..... 144,267 
solve 2 ozs. of the ferricyanide of potassium (red prus- Box, match, M.L. Orum ..... seseeereereensvece ooeee 144,288 
siate of potash), mix the solutions, and fil er into a Caps, shearing, Cooke ef al. (r)........... ccccotscce, ee 
suitable bath. Then float, upon this, either plain or Car axle, G. W. Miltimore.............c0sssceseeee . 144,587 
albumen paper, and dry in the dark. Then use a paper, | C4T Drake, W. N@ylor.........scceeecececeeerereeeess 144,351 
or carbon, or ordinary photographic negatives as J. N.Q. | Car brake, Warwick & Duggan. ..........c0.ceeeee+ 144,240 
describes. Afcer finding the proper time to expose (and 
@ few experimental failures will soon do it), immerse in 
the following solution to make a dark green leaf : bichro- 
mate of petash  oz., perchloride of iron \ oz., water | Cat coupling link guide, Warriner et ai........... + M4297 
about one pint. For red: salphate of copper 1 oz., Car heater, Berghausen & Kiesling............ soee 144,188 
water 1 pint. For brown: weak solution perchloride of Car propeller, Steel & Austin...............s0-+.+- 144,29 
tron and a little sulphate of copper. For dark brown, Car replacer, J. G. Burkhardt..............++0:+.0.. 144,188 
more iron aud less copper. Car spring, volute, P.G,. Gardiner ................ 144,201 
Car starter, A. H. Crozier.............++ oes 144.200 
E. J. O. says, in reply to J. N, N.’s query as | Car wheel, G. Elmslle.............-..cseececeeeeeees 144,195 
to @ common house fly, surrounded by a kind of opaque | Carriage cover, E. H. Elliott.............esseeeeeees 144,198 


Carriage offsets die, D. WIICOX..........++-e00ee00+ 144,875 
Carriage step cover, etc., J. W.Gosling (r)........ 5,644 
Cattle stanchion, C. W.Sawdey...... eecccesveccoces SAG S00 
Chair, Morrison & Hutchinson................ seeee 144,349 
Churn dasher, G. Ridler...........+.scccececseeesees 144,200 
Clock escapement, A. Platt..........6..seeeesecvees 144,287 
Comb holder, EB. E. Wheeler..........ssseecsscesees 144,242 
Compound for cleaning metals, etc.,W. Z. Moore 144,215 
Condenser, etc., feed water, J.S. Gibson.......... 144,381 
Cooler, milk, Z. Martin..............scseeeeeeeecess 144,848 
Cornice and gutter, J. B. Cornell.... woes 144,259 
Cotton chopper, etc, M. L. Nearn....... 
Cultivator, S. Cratcher............cccscsccececsesess 144,821 
Cultivator, A. 8. McDonell................ soceeeces 144,346 
Curtain fixture, H. Marchand............0:..++s++0+ 144,842 
Cushion, etc., spring, D. N.Selleg....... 










Dolls, maaufacture of, 1. F. Walker.. -- 1438 
Door check, J. Bader............-0+«. . . 144,246 
Door check, M.R. Mbpeusesceccecencss - 144,223 
Door securer, W. H, Phipps............. baeeg «+ 144,228 
Lrop light and hanger, Blaisse & Crites....,....... 144,309 
Eaves trough hanger, T. G, Williams.............. 144,299 


Elevator for buildings, etc., G. Milllar............. 144,880 


Engine governor, steam, J. E. Hugou....... «+ 144,204 
Engine. hoisting, F, Murgatroyd...... Sisées . 144,217 
Engine, condenser, J. Houpt,........... soccnresveqs 144,208 
Eraser, rubber, G. Stackpole............... steeeeses 144,364 
Fats, deodorizing and rendering, H.S.Firman (r) 5,643 
Faucet, A.D. & G. W. King........-..00cc-ceeceeeee MQ 


Faucet, J.,A., & T. McKemna...........-.ccccceeeee 144,218 
Fence picket heeds, cutting, A. Burnham......... 144,187 
Fence, portable, G, Robinson................+.+0++ MA 2B 





Fender, G. F. Pilley.....----ccgeeecsseceseccesccesss 146,200 
Fire arm, breech-Joading, H. A. Castie....... ..... 144,190 
Fire escape, Scatt & Hiltz ............. seeressceeee 146,961 


Furnace fcr reducing ores, J. H. Boya............ 144,186 


Furnace, steam boiler, U. B. seevcceseveee 144,206 


Furnace, feeding fuel to, J. H. Boyd............... 144,185 
Furnace, hot air draft, E. Boughton............... 144,240 
Gas Sittings, etc., tapping, C.C. Walworth........ 144,374 
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Gate, farm, J. C. Rohrer...... ee 
Glove fastener, L. Ferris..... 







Grave covering, J. R. Abrams............. 
Guano and seed distributer, J. H. Boyd........... 144,250 
secescceees 144,198 
Hame, Thornton & Latta...........-..ceeeeeeceeeeee MA BTL 
Hammock support, F. Park......... bor onesé ++» 144,219 
Harness, weaver’s, J. H. Crowell... 









Harvester, H. A. AG@QMB..........cecceceeeeeececee M4179 
Harvester, &. D, Carpemter.... .......eeceeeceeeses 144,189 
Harvester, C. 8. StOME ........ceeceeceeeees sessceees 144,997 
Harvester,dropping platform, P. Warner......... 144,239 








Hats, die for pressing, J. Desper..... 

Heater, flat iron, J. F. Hall......... 

Hemp brake, J. F. Brake..... pabedduvpdeserdececce « 144,301 
Hook, snap. C. B. Bristol (r).......... Sica hebees oun 5,639 
Horses, portable stall for, J. W. Adams .......... 144,804 
Horseshoe nail machine, $. 8. Putnam...,........ 144,226 
Land roller, Grow & Sloan....... sdnspdavosospesciys 144,272 


Lantern, E. K. Haynes..............--e00+s 
Lantern, magic, A. G. Buzby...........+-+++ 








Last block fastener, N. R Streeter........ .. ... 144,868 
Latch, door, O. B. Rand.............eceeeeneeceeeeees 144,288 
Lathe, gear-cutting, T. O. MiUls...........+-ss00e-. M4214 
Leather, shaving, D. ¥. Haas............-.. esveeee 144,278 
Leather, removing acids from, M. W. Fry.,..... 144,828 
Locomotive, J. S. French..........00.-++ese00+ ese» 144,271 
Loom shuttle mechanism, J. R. Norfolk......... 144,218 
Lozenge cutting machine, G. H. Copping........ 144,258 
Measuring rod and dividers, G. H,. Discher..... 144,264 
“| Metallie- seam, J. Keith (1)........,.cccceceseeeees 5,645 
Milk, condensed, G. & J. G. Borden...,.......... 144,811 
Milk, ete,, preserving, G, & JG. Borden..-..:.. 144,310 
Nail machine, cut, J. Rassell...........,.--..--+-+- 144,229 
Nuts, dressing, 1. : ieee ee lO. 146,265 
Ore pulverizer, re OE LEE ILE A ieee. 144,380 







Pad or belt, medicated, A. F. Cooper...,....:.. a 
Patls, etc., filling for, O. Mi-Spiiier............... 


Painting trestle, c W.M. Knapp............ 
Pantaloon fastener, ete.; J) At Minarvig.......... 
Paper bag, O. W. Stow. ...2...PUM.... cect 144,298 
Paper from grain, Stehlin é a2//A>........... «se 14204 
Paper pulp wood grinder, M. 8. & M. E, Otis.. 144,354 


Pencil and rubber eraser, J. Ilifeldet............ 
Pim, tidy, .G. Doolittle, .. .. 05.5 00sccecciecesee ‘ 






Plow, Anschutz, Seidel, & Weber............--.-.+ 144.308 
Plow, E. Cartwright........... iiiimisenesadeetn ted 144,255 
Plow, cultivating, W. Bagnall,......... 








Railroad snow plow, C. L. Wood.... 
Ratiroad switch, G. Keecd..........ccceceseeceeseee 14,207 
Railroad switch, H. H. Putter............sssse000++ 144,28 





Rake, horse hay, A. AMOB,..........cceceeseeveseee 144,305 
Rake, horse hay, A. AM06........ss00sceeseees sees 144,306 
Sash molding, R. L. Anderton.............ss-sse0s 144,307 
Saw, E. Marx............ Cnethpecscedesveccccccccccccs SOMO 

eegsevevccorce coceees 144,181 
Paw gage, G. W. BIW: fe cicseawssbibess oscccstcces 144,209 
Saw hanging, Morrison & Harms, (r).............. 5,646 
Saw hanging, Morrison & Harms, (r)........... eves 5,087 
Sawing machine, stone, H. Cottrell............... . 44,317 












Separator, grain, S. Lessig, Sr...................+-. M4211 
Separator and scourer, grain, Andrews ¢t ai....... 144,180 
Sewing machine hemmer, J. M. Griest..... ssveces 144,388 
Sewing machine thread cutter, N. Evinger....... . 144,826 
Sewing machine treadle, W. H. Stewart..... sees 144,366 
Shaft hanger, Orton & Cavert,..........+++...0+++- 144,853 
Shingles, riving, C. Shelmandine............ coecees 144,294 
Shoe patterns, cutting, G. Leinroth............. -» 144,341 
Sifter, four, G. Purple........... GoSdaweccoesescocee 144,225 
Slate washer, J.G. Murphy...............<-0+« one» 144,280 
Soda fountain attachment, 0. F. Stedman....... 144,234 
Spark arrester, J, Hughes.............c0..sseveeenee 144,275 
Spinning and twisting machine, H. A. Chapin.... 144,191 
Spring, door. H. Cody...... otioccn abavevoctndeneteus 144,256 
Steering apparatus, M. R. Perkins................. 144,220 
Stocking supporter, A.C. Adams.................. 144,302 
Stocking supporter, A. C. Adams................+. 144,303 
Stone cutting teol, H. Cottrell..................... 144,318 
Stone, cutting and working, H. Cottrell........ «se 144,316 
Stone sawing machine, H. Cottrell......... ....... 144,317 
Stove, cooking, J. McMaster......... grdiadibsedese 144,279 
Stove door, A. S. SHOMGZ.........cccececccescereeees 144,280 


Stove pipe damper, E.C, Chapman................ 144,192 
Stoves, retaining fire in, E. Y. Robbins............ 144,857 
Sugar centrifugal machine, P. Cramer............ ws 
Sugar from molasses, J. B. Thoms....,..4...+..«-. 144,360 
Sugar, etc., vacuum pan, J. B. Root................ 144,308 
Syringes, canula point for, E. B. Nimmo,. ......... 144,352 
Table slide, extension, J. King... .........+..«.+--. 144,276 
Teeth, artificial crown for, J. B. Beers,............ 144,182 
Tolegraph key, self-closing, W. Hockhausen,..... 144,274 
Telegraph, printing, G. M. Phelps.................. 144,285 
Tobacco drying house, E, W. Elisworth........... 144,194 
Trap, cement pipe, A. A. Lovell..........0+..+0000+ 144,277 
Valve, balanced slide, J. Evered.. 
Valve for water pipes, D. G. Phipps...,.....,..... 144,356 
Valve, slide, A. 8. NelSON.4.....c.cesseentenesees+-e. 144,282 
Valve, slide, W. Stephens...... 
Vehicles, king bolt for, J. Deeble................+. 144,888 











Vessel, construction of steam, T. Winans ef ai.,.. 144,248 
Walk edger, Brower & Higgins,...........:......-. 144,252 
Washing machine, M. W. Staples.................. 144,365 
Washing machine, J. C, Stewart...,........... eosee 144,281 


Watch, A. Frankteld...,....ccsseseseerereeeseesers 
Watoh gear cutting . Durini........... 144,266 
Water pipes, valve for, D. G. Phipps,.............. 144,356 
Water wheel, G. Curtis,...........ccecccessseeeeeees 144,268 


Water wheel, turbine, I. Sherek.................2.. 144,968 
Windlass, ship’s, Remington et ai,.................. 144,22 
‘Wool cards, evener for, ©. F, Morriaon............ 144,348 


APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed, and are now pending 
for the extension of the following Letters Patent. Hear- 
inge upon the respective applications are appointed for 
the days hereinafter mentioned: 
27,048.—Locxk FoR UMBRELLA 8TaND.—A.M.Foote. Jan. 





27,185.—SoLpERINe Inon.—A. Burbank, Jan. %, 
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24,484.—Paper Putp ApParaTvus.—J, B. Palser et ai. 


DESIGNS PATENTED, 
,970.—Canpet.—J. B. Alden, Worcester, Mass. 
6,971. —Gas BurweRr.—E. R. Beach, Philadelphia, Pa. 
6,972.—_Srove.—B. A. Culter ef ai., Peoria, 11. 
6,973.—BracketT.—O. F. Fogelstrand, Kensington, Conn. 


6,974.—Ma Tou Sare.—W.A. Haynes, Everett, Mass., et al. 


6,975 & 6,976.—GoBLETS, ETC.—J. Hobbs, Bellaire, 0. 
6,977 & 6,978.—SToves.—H. 8. Hubbell et ai., Buffalo, N. Y. 
6,979.—Heatine STOVE.—J. Magee, Chelsea, Mass. 

€ 930 & 6,981.—O1L CLOTHS,—C.T.Meyer et ai., Bergen,N.J. 
982.—Paper Boxes.—E. C. Moore, Yonkers, N. Y. 
6,983.—GLass BoTrTLe.—J, W. Philbrook, W. Roxbury, M. 

§,984.—CaRPeT.—C. A. Righter, Philadelphie, Pa. 

6,935.—BoTTLEs.—N. Sleeper, Burlingt »n, N. J. 

6,996. —-OVERSHOES.—G. Watkinsen, New Haven, Conn. 


TRADE MARES B REGISTERED. 
1,516.—SHozs.—Kenny et al., New York city. 
1517.—Waisky.—Livingston & Co., San Francisco, Cal. 
1,518.—-STovgs.—Union Stove Co., Pittston, Pa. 
1,519.—ScaRrrs, ETO.—J. W. Tuttle, Watertown, Mass. 
1,520.—-REFINED PETROLEUM.—C. West et al., Baltimore, 
1,521.— Waeers.—S. T. Wheelwright e¢ ai., Buffalo, N. Y, 


SCHEDULE OF PATENT FEES: 








On filing each application fora Patent ai years). “gis 
On iseuing each original Patent. 





On an application for Design (8 years)... 
On an application for Design (7 years).... 
On en application for Design (14 years) 
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sale every where CHAS. PRA 
‘Established 1770. 108 Fulton street, N. Y. 


i ae PASTILES—a Sure Reliet § ne 
STOWELL & CO. Charlestown. Mass. 


N. Y. Safety Steam Power Co., 


30 CORTLANDT STREET, 
NEW YORK 
—_—o— 
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Mill Picks, Water Wheels, [ee 


SengEE 6 Seer mp, celaloguen 


FROM PLawans, |: 


NMANUEAOTURING $0. 
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aks FREE 


J. LEFFEL 
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ROOTS FORCE. BLAST BLOWER 





300 REV. PER. MIN. 


SAVES HALF THE POWER REQUIRED FOR FAN. 


over a.m, te Se 0. -8., 











A ees 
rer . 


a ag rr om 
Pyrometers. :::. furnaces, 


Guper- Rented Seem, Of Stills, Be. 
Wier Bt He w York. 














OGABDUS’ PATENT UNIVERSAL, anette, | Resin, 
ILLS, for grinding nes. 8, 

Bia G fe Fire yt Geapes. Oil cake, F Feed, 
Corn, Corn and Cob, Tebacco, Snuff, 8 ta, Roots, | th 
Spices, Coffee, Cocoa-nut, Flax. As os, Mica, To: 
matoes, Saw Horn, &¢., m4 whatever cannot be 
te other Also, for Paints, Printers’ Inks, 
Blacking, ae. JAMES "BOGARDUS, corner White 


Tue BEST Sotip Emery 
WHEELS and patent Grinding Ma- 
chines are manufactured by the 
AMERICAN Oe a | DRILL Comranr, 
Woonsocket, R. I. 


i” Every WHEEL AND EVERY 
Macutvs WARRANTED 


Working Models 
Sr ene ig WERNER. G Center st. Ne ee 
HOUSTON’S PATENT 
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3875 to $250 per month, sverywhere | 5°. 
sgt the SSEWING MACHINE, Tule 
es auaeadde? ton luce cane antanee’ taee 
So pay #100 tor any ‘machine that will sow 8 | the 
foe Fy Ce a 
| pert without it, 
M my which twice t fat amount ag De 
cago, iL: or Bt Louts of Se 


THE PULSOMETER. 














C. HENRY & CO., t St., N.Y. City. 


Workers Wanted 


Fer WOOD’S HOUSEHOLD MAGAZINE, 


which with its Premiums, is one of the most attractive 
in the country. 


Price of Magazine, 
A 
Commissions liberal, offering a lucrative and agree- 
able business to those willing to give it proper attention. 
Vol. XIV. begins with January, 1874. 


Examine our Clubbing & Premium Lists. 
Two first-class periodicals for the price ef one. 
2” Fer specimen Magazine and further information, 

Address, 
WOOD’s HOUSEHOLD MAGAZINE, 


Ne -¥. 
8. E. SHUTES, Publisher. \/pagpe 














a 6, 1873. 


Box Tis, New 








OGERS TANNATE pa 80D, against 
to in doll xg erally, approved 
cE sk seh is HAGE i Bo 
hi ata & OO 3% cents 


v4 ture or use of any form of 
oF above, Purpose, Is Our RXOLUAIVE 


worn an Foot Lathes 


e Lathes. 
Planers forme 


Forming Machin The: e very beat se 


me BALDWIN, "Laconis, N. 8. 
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‘NEW YORK STEAM ENGINE CO. 


MANUFACTURERS OF 


Machimists’ Tools 


OF ALL NEW 


98 Chambers St. New YorK. 


And maleate 2. for 
Pp 

Ge de sc ayy A 

ICRIN N tentee, 64 eae 8t., N.Y. 


1HE HEALD & SISCO 
Patent Bigg ee Pumps 


First Pay at TONE New 


York. “ Medal 
ititute Geate ie 
Perfect satisfaction guaranteed. The cheapest, most 
pular and successfu) Pump known, for ‘Paper 
— "4 Contractors, Brick Makers, Distillers, 
e on frame. nee at low 
Prerecking’ Irrigating, etc. Tustra- 
rniet zi pases references to toner factually using 
Sean be the Bisco & OO. ossible test ea 
Baldwinsvil ville, N 




















SELF OILERS, 


FOR KINDS OF MACHINERY "AND 
CHESTS OF ENGINES. 


Owing to recent impcoremente in our works, 
we are enabled to sell Oil Cups, equal in finish 
and =z: 75-4 2 per cent ue than any house 

— 


in th HOLLAN 
8 Gold ‘Street, New York. 








"| Cistertsona SPRING MATTRESS—The 
latest and improvement. Do you want a 


Sean? So CemeePaorets, alec te Sl 
in ld ail leading dealers. Mo chechtcom- 


be turned, or roll: oa up like a blanket. 
'e frame. BO wooden slats, no straps. | May 
bedstead. No 


oan a Needs Hees enon of we 

regular size bed, 4 ft. ¢in. hair materee. The 

Tbs. be tor Ay bed than in an 
,trarraatet noleelen.. Aa 4 order, 


ce of double 


ef, 
jes see thea lee pees 


ANSOM SYPHON CORDERUNE perfects 
tains vacuum on Steam Engines at cost of 
ane per cent ts value, and by its use Vacuum Pans are 
Without Air Pump. Please call at 
the Company's once, Basic, N.Y. Circulars sent to 
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The SCIENTIFIC AMERICAN js devoted to the inter 
ests of Popular Science, the Mechanic Arts, Manufa- 
tures, Inventions, Agriculture, Commerce, and the 1n- 
dustrial pursuits generally, and is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 
The Best Mechanical Paper wn the World 

A year’s numbers contain ever 900 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 


To the Mechanic and Manufacturer ! 

No person engaged in any of the mechanical pursuits 
should think of doing without the ScrenTIFIC AMERI- 
can. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 


One copy, one year $8.0 
One copy, six months 1a 
One copy, four months 1.08 
One copy of Scientific Ameriean for one year, and 
one copy of engcaving, “Men of Progress” ~ 10M 


One copy of Scientific American for one year, and 
one copy of “Science Record,” for 187% - - 40 

Remit by postal order, draft or express. 

The postage on the Scientific American is five centspeF 
quarter, payable at the office where received. Canada 
subscribers must remit, with subscription, 25 cents extra 
to pay postage. 

Address all letters and make ail Post Office orders and 
drafts payable to 


p NS N YORE 








son 0. OR 








“ Scientific American ” is printed with 


& CO.’s Rat Tenth and 
sts. ia, and 59Gold st., New York. 














